Frank Kaufert Become FPRS Eleventh President National 


| 


Unless yours modern, up-to-the-minute planer, current BUSS Cabinet 

Surface Planer your shop would quickly demonstrate savings which would repay its 

cost many times over relatively short period time. the first place would give 

you planing finest quality three four times the speed older planers and 

that means vastly increased production plus the savings clean-up operations that quality 

planing effects. Secondly, you would find that set-up and change-over time would 

cut 70% our exclusive semi-automatic controls which make absolutely accurate 

adjustments matter seconds instead long and tedious operations varying 

accuracy. Third, would find that knife grinding and jointing reduced 

fraction the time required the older planers. And yet, these are only some the 

features that make much cheaper own modern BUSS than without 
them. Why not investigate? Write for bulletins, now! 


THERE’S BUSS PLANER EXACTLY SUIT YOUR NEEDS 


6 MO D ELS No. 44 Single Surface, 4 Ne. 66 Single Sur- No. 88 Double Sur- Ne. §§ Heavy duty MICRO-S\ CER 
roll planer for first cutting face, roll planer for planer for Surfacer for planing hard! 
and finishing work. first cutting cutting planing rough lumber. other very thin 
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Christian, Tallulah, La. 
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Frank Rovsek, Madison, Wis. 


Regional Board Members 
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South-Central 
Warner, Warren, Ark. 
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Lockard, Upper Darby, Pa. 
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Hiller, Hartland, Wis. 
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Southwest 
Berry, Burney, Calif. 
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Edward Locke, Madison, Wis. 
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Edward Roche, Madison, Wis. 
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THE FOREST PRODUCTS JOURNAL 
published monthly the Forest Prod- 
ucts Research Society, Box 2010, 
University Station, Madison Wisconsin. 
Entered Second-Class Matter, April 


1952 the Post Office, Madison, 


Annual subscription rate, $15.00; single 
copies $1.00, except October Yearbook 
Number, $4.00. Annual subscription rate 
$11.25 with voting, associate, and sup- 
porting memberships the Society. Re- 
should made payable the 
Products Research Society. 


Correspondence editorial matters 
shor addressed the Editor, the 
Office. The Society not 


for views expressed pub- 
ons. 
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IMPORTANT FPRS DATES 


June Eleventh National 
Meeting, Hotel Statler, Buffalo, 


August: Upper Mississippi Valley Sec- 
tion Meeting, International Falls, 
Minn. 


Fall 1957: Carolinas Chesapeake 
Section Annual Meeting, Roa- 
noke, Va. 


Sept. 1957: Inland Empire Section 
Meeting, Omak, Wash. 


Oct. 21—22: Mid-South Section Meet- 
ing, Crossett, Ark. 


Oct. 31—Nov. Northeast Section 
Meeting, New York City 


June 1958: Twelfth National 
Meeting, Madison, Wis. 
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Economical use 


LOW-COST END-COATING FOR LOGS, LUMBER, TIMBERS 


Controls end-checking and 


reduces losses due degrade 


just about one cent less 
per square foot, applied 


Easy apply spray, brush 


swab 


Effective for kiln drying 


well air seasoning 


Permits safe cold-decking 
logs insure uninterrupted 
mill operation 


Available clear liquid and 
red and green colors 


Extremely stable storage 


Prompt shipment 52- 
gallon drums from Chapman 
Chemical Company plants 
and warehouses throughout 
the United States and 
Canada and Mexico 


MAIL COUPON FOR NEW ILLUSTRATED BOOKLET 


CHAPMAN 


SEALTITE END-COATING 
CHAPMAN CHEMICAL COMPANY 


Leading manufacturer wood preservatives 
Memphis Tennessee 
Minneapolis, San Francisco, Portland, Ore., Charlotte, 


Chapman Chemical Company 
Memphis Tenn. 


Send booklet 
SEALTITE to: 


oun 


i 
° | 
| | 
| 
| | | 
MAY, 
4 


Who can give you the exact 
tailored 


for the job? 


COLD PRESS MIX 
GAP FILLING 

RADIO FREQUENCY MIX 
CRAZE PROOFING 


GLAZED SURFACE GLUING 
HOT PRESS MIX 


WATERPROOF-BOILPROOF MIX 


The Company... 
applying the widest range 
catalysts and modifiers! 


Why settle for adhesives that only come close giving you the properties you 
need when you can get exactly what you want from Borden? This possible 
because Borden’s adhesive specialists can apply the widest range 

catalysts and modifiers additives that will produce the specific 

physical properties and durability characteristics you’re looking for. 


What’s more, Borden offers the top service that’s essential. For example, 
since Borden has plants strategically located throughout the country, you can 
get prompt adhesive delivery where you want it, when you want it, and 

any quantity tank cars, tank trucks drums. And you know 
getting quality adhesives backed Borden’s years experience the field. 
For your exact adhesive needs, get touch with Borden today. Write for 


information The Borden Company, Industrial Adhesives Department 
FPJ-57, 350 Madison Avenue, New York 17, 


@rec 


UREA, PHENOL, RESORCIN RESIN ADHESIVES CASEINS FORMALDEHYDES 
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spiral drums provi 


Memphis Furniture Manufacturing Co. (above). 
Letter from Faulk, superintend- 
ent, says part: 


“Our experience here, well our Little 


Exclusive with 
ENDLESS-BED SANDERS 


Massive, rugged construction base and bed insures closer 
tolerances. Spiral drums, originated and developed 
Yates-American engineers, provide best possible finish 
lower sandpaper cost. 


Here are few the many features which have made 
Yates-American Endless-Bed Sanders popular: 
“Cushioned coupling” isolates drum from motor vibration. 


Automatic take-up devices spiral drums keep correct 
tension abrasive paper. 


Each drum has individual, wedged micro-adjustment. 
Chain links are self-lubricated. 
All adjustments are easily accessible. 

Two-, three-, and four-drum models are available. 


Abrasive grits heavy No. can readily used 
Yates-American spiral drums. 


See the Yates-American extras close and discover for 
yourself how much they mean profitable operation. Ask the 
Yates man show you Yates Endless-Bed Sander work. 


Or, write for descriptive bulletin. 


BELOIT, WISCONSIN Portland, Oregon 
the woodworking machinery. Established 1883 


Branch Offices: Chicago, 
High Point, North Carolina 
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American engineering turns 
wood-waste particle board PROFIT 


yours case salvaging furniture Fjellman American’s extensive engineering service 
waste for your own core stock pro- available you—covering complete information and rec- 
whether yours the recovery giant ommendations for individual presses for total plant 
forest and sawmill by-products for facilities dealing with the manufacture wood shaving 
wood particle board—there’s and particle board, using the Johnson Suntex proc- 
hot plate press built turn wood esses. For complete information, write, wire visit 
terials into first-class profit products. Booth the Forest Products Research Society Show. 


Our Booth 
Products Research Society Show 
New York, June 24-28 


his giant 12-opening hot plate press, 
460 psi, gobbles chip, flake, sawdust, 
fibre wastes and turns out finest quality 
particle board great speed. With Suntex 
process’ three-layer boards, less expensive binder 
there less tendency warping and can 
veneered without cross-veneering. your plant 
convert minimum annual output eight mil- 
sq. ft. commercial wood particle board, move 
this ever-expanding market for added profits. 
Write now for more details. 


your factory wood-waste with this 
end-loading shuttle-feeder hot plate 
chip core-stock production pressing 
veneer. Converts splinter, shaving flake par- 
into single multi-layer boards the rate 
board per hour—with only two 


attendants. Write for additional data. NOW 
FOR IMMEDIATE DELIVERY. 


Avenue, Joliet, Illinois 


| 
FJELLMAN AMERICAN, INC., 105 


See Booths 34-35, FPRS Exhibit, Buffalo, June 


The Perkins Trade Mark your guarantee quality and relia- 
bility when you purchase glues. Since 1899, customer-confidence 
Perkins has grown steadily—a deserved tribute superior 
products backed competent service and rigid ethical standards. 


When you use Perkins Glue your operations, you’ll agree 
with other leading woodworkers—that Perkins serves you best! 


RESIN Hot Press and Cold Press Liquid Powder Type 
broad line meet your specific requirement 
VEGETABLE originated and perfected Perkins Glue Co. 
ANIMAL Ready-to-use Liquid Heat-then-use Gel 

VENEER AND CORE REPAIR COMPOUNDS VENEER SIZE 
GLUE ROOM SPECIALTIES MIXERS SPREADERS BRUSHES 


ESTABLISHED 


| 
| 
gluing methods will study your 
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Production doubled molded chair seats when need for routing their edges was 
eliminated. durometer grooved contact wheel, using 80-X Closekote Adalox 
cloth belt, now shapes the radius and sands the edges one operation. 


“Abrasive Tech” method like this may speed your production ...save time 
and material. Just phone the nearest Behr-Manning office for date. 

There are well-equipped “Abrasive Tech” Methods Rooms available solve 
problems help finishers brush new techniques: Atlanta, Boston, 
Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Grand Rapids, High Point, 
Indianapolis, Los Angeles, Teterboro, Camden, San Francisco, Seattle, St. Louis, 
and Brantford, Canada. Main office and plant: Troy, For Export: 

Norton Behr-Manning Overseas Inc., Troy, U.S.A. 


BEHR-MANNING Co. 


DIVISION NORTON COMPANY NORTON 


ABRASIVES 
BEHR MANN ING PRODUCTS: Coated Abrasives Sharpening Stones Behr-cat Tapes 
NORTON PRODUCTS: Abrasives Grinding Wheels Grinding Machines Refractories 
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NO. 308 HYDRAULIC-FEED 


GREENLEE GANG BORER 


Fast... Accurate...Simple Operate! 


Now, this all-new Hydraulic-Feed 
Gang Borer with universal spindles brings you many advanced 
features for more efficient production. Work goes faster, better, 
because this hydraulically fed machine gives you accurate control for 
precision boring depth all times operation and 
new standard quietness and smoothness reduces operator fatigue 
the minimum. Standard stroke range 12” with infinitely 
variable feed rate. Operation instantly controlled with single 
pedal that has four positions for single cycle, continuous cycle, 
neutral, and emergency reverse. These, plus many other new features, 
add gang boring its best. 


CHECK THESE SPECIAL FEATURES 


HYDRAULIC SPINDLE FEED 
with variable control through- 
out entire feed range 


INSTANT OPERATING CONTROL 
with single, 4-position pedal 
convenient location 


STATIONARY TABLE HEIGHT 
for easier, more efficient 
operation 


SPIRAL-GEAR 
The GREENLEE No. 308 HYDRAULIC-FEED Gang Borer made two nominal TOP-SECTION DRIVE 


sizes: feet and feet. Write today for complete specifications. 


BROS. CO. ROCKFORD, ILL. 
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Investigate The Added Profit Possibilities Offered Greenlee 


GREENLEE 


i 
aii 
i 
1755 TWENTY-FIRST AVE. 
ery, 


IMPROVE PRODUCTION 
INCREASE PROFITS... 
Improve Your BONDS 


PAPER 


PLYWOOD 


HARDBOARD 


Discovering more about the art and science wood and fiber bonding our objective; passing this knowledge our 
customers and using make better adhesives and resins our business. Our laboratories and field engineers can show 
you why A-M bonds are stronger and more dependable; they can aid you planning rapid, economical, high quality pro- 


duction. Modern forest products are engineered. 
3400-13TH AVE. W., SEATTLE, WASH. PORTLAND, ORE. 


ADHESIVE, RESIN CHEMICAL DIVISION 
EDMONTON, ALTA. NEW WESTMINSTER, B.C. CHICAGO, ILL. 


AMERICAN-MARIETTA CO. 

WASH. 


send the following publications 
obligation: 


COMPANY 
ITS PRODUCTS 


MASTER LIST A-M TECHNICAL 
PUBLICATION 
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vital Wabash wood particle boar 


National urea resin and casein 
glues play role the utilization 
wood residue meet the 
expanding wood product needs. 
First: National #750 urea 
resin preferred adhesive for bond- 
ing the wood particles into strong, dur- 
able core stock. water, work and 
weor resistant. 

Second: National Casein’s Glues are 
preferred adhesives for laminating 
veneers, other materials used the 
finished product particle board. 
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National Casein’s #750 Urea Resin contributes strength and lon- 
gevity preferredcore stock for table and counter tops, desks, 
cabinets, cupboard doors, veneering and plastic laminating. 


Wabash Wood Particle Board made dry, clean and uniform 
particles light colored soft woods coated with blend 
National Casein’s water-resistant synthetic resins and bonded 
under controlled heat and pressure then conditioned 
moisture content requirements. 


Result economical, water-resistant, dimensionally stable, 
density uniform, and highly workable wood product. 


The National Casein Glue Man who calls you has interesting 
and helpful information and data the subject particle board 
manufacture and its subsequent processing for consumer use. 


Casein 


National Casein Company, 601 80th Street, Chicago 20, Illinois 


National Casein New Jersey, Broad and Fulton Streets, Riverton, New Jersey 
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Ele.enth National Meeting 
Fectures Technical Sessions 
anc 70-Booth Suppliers Exhibit 


Buffalo, known the City Good 
Neighbors, will the scene the 
FPRS Eleventh National Meeting June 
Located the eastern end 
Lake Erie, the Buffalo area endowed 
nature with unsurpassed wonders 
and the city also booming indus- 
trial giant. 


The 1957 FPRS Convention City 
also called the gateway picturesque 
Canada, with the Peace Bridge connect- 
ing Buffalo and Fort Erie, Ontario. 
This magnificent bridge spanning the 
Niagara River the largest single 
point entry into Canada. 


The most famous tourist attraction 
the area awe-inspiring Niagara 
Falls. FPRS registrants and their fami- 
lies will have opportunity see 
the Falls night when they are guests 
industry suppliers for the Paul Bun- 
yan Smorgasbord and Falls Tour. 


Advance registration for the meet- 
ing indicates turnout more than 
600 persons will attend the sessions 
and the Wood Industry and Suppliers 
Exhibit, according General Chair- 
man Charles Lockard. Twelve tech- 
nicul sessions with more than pa- 
pers and panel discussions have been 
scheduled every phase wood re- 
and development. Registrants 
wili also have opportunity attend 


LOCKARD 
Chairman 


KAUFERT 
Program Chairman 


FCREST PRODUCTS 


ADVANCE PLANS INDICATE OUTSTANDING 
FPRS NATIONAL MEETING BUFFALO 


View downtown Buffalo, showing City Hall center foreground. 
Hotel Statler three-wing building 


problem clinics and discussion meet- 
divisions. 

Materials and services available 
the wood industry will displayed 
more than firms the 70-booth 
Wood Industry and Suppliers Exhibit 
held conjunction with the 
meeting. The exhibit, open daily 
throughout the meeting, will lo- 
cated the mezzanine floor the 
Hotel Statler, adjacent meeting 
rooms. 


Registration Hours 


Meeting headquarters will the 
1100-room Hotel Statler, centrally lo- 
cated downtown Buffalo. Registra- 
tion desks the mezzanine floor will 
staffed from p.m. Sunday, 
June 23; a.m. p.m. Monday, 
June 24; 8:30 a.m. p.m. Tuesday, 
June 25; and 8:30 a.m. 12:30 p.m. 
Wednesday and Thursday, June 
and 27. 

The registration fee for FPRS 
members, $12 for non-members, and 
includes admission all technical ses- 
sions, committee meetings, plant tours, 
and the Paul Bunyan Smorgasbord 


JOURNAL 


and Tour, well copy abstracts 
technical papers. Ladies registration 
fee $5. 

The National Executive Board and 
Northeast Section Board have sched- 
uled meetings Sunday afternoon, June 
23. addition, meetings will held 
the National Employment, Industry— 
Education, Publications, and Member- 
ship Committees. 


for 11th National Meet- 
ing will the Hotel Statler, Buffalo 
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Registrants will guests the 
Host Section and Cooper- 
ating Section (Eastern Canadian) 
get-together reception Sunday evening. 

Fourteen subject matter divisions 
the Society have scheduled problem 
clinics and meetings Monday morning, 
June 24. Meeting from 8:30 10:30 
a.m. will the Logging, Chemical 
Utilization, Machining, Quality Con- 
trol, Glues and Gluing, Drying, and 
Packaging Divisions. From 10:30 a.m. 
12:30 p.m., the following divisions 
will meet: Lumber Manufacture, Wood 
Preservation, Finishing, Veneer and 
Plywood, Composition Board, Market- 
ing, and Industry—Education. 


General Opening Session 


The technical program will officially 
begin with the General Opening Ses- 
sion Monday afternoon, June 24. Reg- 
istrants will welcomed Buffalo’s 
Mayor Steven Pankow and Northeast 
Section Chairman Saunders. 
synopsis the technical program will 
given General Chairman Lockard. 


Principal addresses the General 
Session will given FPRS Presi- 
dent Ralph Bescher and Lincoln 
Thiesmeyer, President, Pulp and Paper 
Research Institute Canada, Montreal. 
Speaking “Everything, Including 
The Smell,” Dr. Thiesmeyer will em- 
phasize current research and develop- 
ment aimed complete utilization 
forests. 


BESCHER 


THIESMEYER 


Dr. Thiesmeyer was trained profes- 
sionally geologist and for some 
years was engaged college teach- 
ing and research. During World War 
was head technical aide the 
Scientific Research and 
opment then served 
executive assistant the director 
Laboratory 
from 1946 1950, Having continu- 
ing close interest peaceful applica- 
tions atomic energy, Dr. Thiesmeyer 
director Isotope Products Ltd. 
and sponsor courses Atomic 
Energy for Management being given 
the under the auspices the 
National Industrial Conference Board. 

Other features the General Ses- 
sion will presentation Northeast 
Section Student Awards Chairman 
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General Chairman Lockard (center) dis- 
cusses meeting plans with Deckert, 
Exhibit chairman, and Carlson, chair- 
man radio and television arrangements. 


Saunders; Vance Publishing Co. 
editor and manager Wood and 
Wood Products magazine; and Hitch- 
cock Publishing Co. 
president. 


Concluding the opening session will 
the National Business Meeting when 
the gavel the presidency will 
turned over incoming President 
Frank Kaufert Mr. Bescher. 
Other new officers will introduced, 
committee and business reports given, 
and Society business conducted. 

Monday evening, past presidents 
the Society will have dinner and the 
Section Officers’ Advisory Committee 
will meet under the chairmanship 
Joe Allegretti, Midwest Section Chair- 
man. Other registrants will “on 
their own the town,” with list 
suggested activities provided. 


The technical sessions will begin 
Tuesday, June 25, with the following 
half-day sessions scheduled: Tuesday: 
Glues and Gluing, Machining, Veneer 
and Plywood, Finishing; Wednesday: 
Logging, Composition Board, Wood 
Preservation; Thursday: Lignin Utili- 
zation, Drying, Lumber Manufacture, 
Chemical Utilization, and Quality 
Control. 


Official Luncheon and Banquet 


“The Challenge Forest Products 
Research” will discussed Fred 
President Koppers Co., Inc., 
Pittsburgh, Pa., principal speaker 
the Official Luncheon Tuesday noon, 
June 25. The traditional FPRS Official 
Banquet will held that evening, 
with dinner, door prizes, and variety 


entertainment. Barber Shop Cho. 
ral Group will featured 
program. 

tours have been scheduled 


Carborundum Co., Niagara 
Upson Co., Lockport, Y.; inger 


Co., Buffalo; and Rudolph 
Buffalo have scheduled open 


ON 
Friday, June 28, following the 
meeting. There will also 
tunity visit the new 


products laboratory the Col! 
Forestry, Syracuse. 


Refreshment hours route the 
Paul Bunyan Smorgasbord 
Monument Park, Ontario, 
p.m. Wednesday. Men will 


Hotel Niagara, Niagara 
and the ladies and children stop 
the Hotel Sheraton—Brock, 
Falls, Ont. The entire group 
enjoy the smorgasbord 
sponsored industry supplic 
visit Niagara Falls before rei 
Buffalo. 

Besides the technical 
Thursday, June 27, luncheon 
visory Committee—Executive 
Division Chairmen, and various 
zation groups. The Northeast 
will hold business meeting the 
afternoon and party will 
for press representatives. 

There will informally con- 
ducted employment service 
the meeting, with Chairman Newell 
Norton and members his 
available for interviews. The scrvice 
both for employers seeking 
nel and men looking for new 


Outstanding Ladies Program 


well-rounded pro- 
gram store for ladies anc chil- 
dren attending the meeting. 
acquainted Kaffee Klatsch 
Monday morning, June 24. The 
are invited the Official Lur eon 
and Official Banquet 
25, and Ladies Tea and “Sur 
planned that afternoon. the 
banquet, the children will have 
supper picnic the famed Buffa 

Ont., being arranged for 
day afternoon, following whi the 
ladies and children will stop 
Niagara Falls. 
for refreshments before the 
men the Paul Bunyan Smorg 
Final event the ladies 
Buffalo Thursday afternoon 


27. Betty Crocker will 
duct the tour and describe 
used making cake mixes, 


flour, and cereals. 
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Official Technical Program 


Forest Products Research Society Eleventh National Meeting 


June 1957 


sion and Gluing 


9:00 .m, Tuesday, June 25. Chair- 
Alan Marra, University 
Ann Arbor, Mich. 
Forest Products Lab, Madi- 
sor Wis. 

Glues for Wood”—T. Cole and 
Miller, Forest Products Labora- 
tories Canada, Ottawa, Ont. 

Richards, Alabama Polytechnic Insti- 
tute, Auburn, Ala. 

Utilization Wood Thru 
Discussion. Panel 
includes: Moderator: Blom- 
quist; Dosker, Gamble Bros., 
Louisville, Ky.; Willard 
Worth, National Homes Corp., La- 
fayette, Ind.; John Reno, Pacific 
Lumber Co., Chicago, and 
John Ritchie, Douglas Fir Ply- 
wood Assoc., Tacoma, Wash. 


Session Machining 


9:00 Tuesday, June 25. Chair- 
man: Patronsky. Vice- 
Chairman: Norman Bye, Diss- 

ton Div., Porter Co., Phila- 
delphia, Pa. 

Weill, Metallurgical Products Dept., 
General Electric Co., Detroit, Mich. 

(Title announced)—Nor- 
man Franz, University Michi- 
gan, Ann Arbor, Mich. 

Lab, Madison, Wis. 

“Modern Methods for Modern 
Woodworking” Clifford Baker, 
Minnesota Mining and Manufactur- 


ing Co., St. Paul, Minn. 


“Wide Belt Sanding Wood 
Now Panel Discussion. 
Moderator: DeSaix, Carborun- 
dum, Co., High Point, Panel 
includes: Baker, Minnesota 
Mining and Manufacturing Co., St. 
Paul, Minn.; Brown, Curtis 
Division Carborundum 
Jamestown, Y.; representative 
Nash Co., Milwaukee, Wis.; 
Troy, 


and Plywood 

2:45 p.m. Tuesday, June 25. Chair- 
Lab, Madison, Wis. Vice- 
John Butler, Hardwood 
wood Institute, Atlanta, Ga. 


Imports and Their Ef- 
fect upon Plywood Producers” 
—Harry Fidler, Owens-Illinois Ply- 
wood Co., North Troy, Vt. 

“Development Highly Accel- 
erated Test for Water-Resistant 
Hardwood Hart, 

“New Plywood Manufacturing 
Cottrell, Setter 
Bros., Inc., Cattaraugus, 


Session Finishing 


2:45 p.m. Tuesday, June 25. Chair- 
man: Thomas, Sherwin- 
Williams Co., Chicago, Vice- 
Chairman: Lubeck, Ham- 
mond Organ Co., Chicago, 
Moderator: Van Epps, 
Stromberg—Carlson Co., Rochester, 

—D. Laughnan, Forest Prod- 
ucts Laboratory, Madison, Wis. 

and Stain Resistant 
Nemours Co., Wilmington, Del. 

“Exposure Characteristics Clear 
Finishes for Exterior Wood Surfaces” 
—Golden Gate Paint and Varnish 
Production Club, Neil Estrada, 
Reichhold Chemicals, Inc., South San 
Francisco, Calif. 

“Wood Blachman, 
Glidden Co., Reading, Pa. 

“Color Control Furniture Fin- 
ids Varnish Corp., Grand Rapids, 
Mich. 


Session V—Logging 
9:30 Wednesday, June 
Chairman: Simmons, North- 
eastern Forest Experiment Station, 
Upper Darby, Pa. Vice-Chairman: 


Lobby Hotel Statler, headquarters for 
FPRS Eleventh National Meeting. 
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Buffalo, 


Paul Dunn, St. Regis Paper 
Co., New York, Moderator: 
Warner, Southern Lumber 
Co., Warren, Ark. 

Greater Logging Safety” 
—E. Reeves, Ontario Lumbermen’s 
Safety Assoc., Toronto, Ont. 

“Developments Leading Toward 
Better Power Chain 
Conroy, Chain Saw Age, Portland, 
Ore. 

“Harvesting Hardwood Logging 
Hooker, Michigan 
College Mining Technology, 
Houghton, Mich. 

“Tree-Length Wheeled Skidding” 
—D. Gray, Co., Ltd., 
Espanola, Ont. 

“Integrated Hardwood 
Noblet, Calumet Hecla Co., 
Calumet, Mich. 


Session Composition 
Board 


9:30 am. Wednesday, June 26. 
Chairman: George Marra, 
Washington State Institute 
Technology, Pullman, Wash. Vice- 
Chairman: Roberts, Weyer- 
haeuser Timber Co., Longview, 
Wash. Moderator: David McCalla, 
Fiberesin Plastics, Inc., Oconomo- 
woc, Wis. 

“Particle Board and the Geneva 
Forest Products Lab, Madison, Wis. 

“An Analysis the Panel Products 
Williston, Weyer- 
haeuser Timber Co., Longview, Wash. 

your Question Particle 
Discussion. Panel in- 
cludes: Roberts, Quizmaster; 
Ash, Monsanto Chemical Co., 
Seattle, Wash.; Mottet, 
International Paper 
Longview, Wash.; William 
Drees, Formica 
Miller, Miller—Hofft, Inc., 
Richmond, Va.; Crafton, Chip- 
craft Corp., Morristown, Tenn. 


Session Preservation 


9:30 am. Wednesday, June 26. 
Chairman: Wood 
Treating Chemicals Co., St. Louis, 
Mo. Vice-Chairman: Walters, 
University Illinois, Urbana, 
“Effects Soil, Moisture, and 

Aeration Variables Bioassay the 

Soil Block Culture 

Sakornbut and Balske, Monsanto 

Chemical Co., St. Louis, Mo. 

the Soaking 
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Treatment Basswood Low Tem- 
Walters. 

“How Build Better Frame 
Miles Burpee, Ameri- 
can Wood Preservers Institute, Chi- 
cago, 

and Heavy Petro- 
leum for the Preservative Treatment 
Meyer, and Gooch, Dow 
Chemical Co., Midland, Mich. 


Session Vill—Chemical 
(Lignin) 


9:00 a.m. Thursday, June 27. Chair- 
Products Lab, Madison, Wis. Vice- 
Chairman: Gregory, Weyer- 
haeuser Timber Co., Longview, 
Wash. Moderator: Walter Hol- 
Crown Zellerbach Corp., San 
Francisco, Calif. 

Pearl, Institute Paper Chem- 
istry, Appleton, Wis. 

and Properties Hemi- 
cellulose, Cellulose and Hydrogenated 
Lignin from 
Schuerch, State University New 
York College Forestry, Syracuse, 

“The Lignin Dimethyl Sulfide Proc- 
Hearon, Crown Zeller- 
bach Corp., Camas, Wash. 

Carbon from Spent Pulp 
Hassler, West Vir- 
ginia Pulp and Paper Co., Tyrone, 

“Upgrading Spent Sulphite Liquor 
Boggs, Philip Luner, and 
Wiley, Sulphite Pulp Manufacturers’ 
Research League, Appleton, Wis. 


Session IX—Wood Drying 


9:00 a.m. Thursday, June 27. Chair- 
man: Espenas, Oregon For- 
est Products Laboratory, Corval- 
Preston, University Michigan, 
Ann Arbor, Mich. 

Properties Red Oak 
Related Drying” 

“Kiln Drying Southern Hard- 
wood Huffman, 
University Florida, Gainesville, Fla. 

“Variation Moisture Content 
Air-Seasoned Southern Pine Lumber” 
—R. Carter, State College, 
Raleigh, C.; and Rufus Page, 
Forest Utilization Service, 
Macon, Ga. 

the Cost Hard- 
wood Conway, Lum- 
ber Drying Specialties, Grand Rapids, 
Mich. 

“Stacking, Stickers, 
Discussion. Panel 
includes: Ray Rietz, Moderator, 
Forest Products Lab, Madison, 
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Wis.; Hereford Garland, Michigan 
College Mining and Technology, 
Houghton, Mich.; Percy Deverick, 
Kent Coffee Manufacturing Corp., 
Lenoir, C.; Cook, Moore 
Dry Kiln Co., Portland, Ore. Mate- 
rial prepared Mr. Cook will 
presented Dickinson, Cali- 
fornia Forest Products Lab, Rich- 
mond, Calif. 


Session X—Lumber Manufacturing 


9:00 a.m. Thursday, June 27. Chair- 
man: Milton Mater, Mater Ma- 
chine Works, Corvallis, Ore.; Vice- 
Chairman: Ivory, Ivory Pine 
Co., Dinuba, Calif. 

“Quality Control the Sawmill” 
—Charles Kreider and Marvin 
Coats, Inc., Bend, 
Ore. 

“Dimensional Quality Control 
North Central Hardwood 
wood MacRae, Con- 
nor Lumber Land Co., Laona, Wis. 

Various Types Equip- 
ment Sawing Accuracy Eastern 
Canadian Hardwoods and 
—G. Brodie Gillies, Gillies Bros. 
Co., Ltd., Braeside, Ont. 

“Can Lumber 
Bethel and Barefoot, Jr., 
State College, Raleigh, 

Requirements for Log Car- 
riage Mater, 
Mater Machine Works, Inc., Corvallis, 
Ore. (To presented title only) 


Session Utilization 
(General) 


2:00 p.m. Thursday, June 27. Chair- 
Products Lab, Madison, Wis.; Vice- 
Chairman and Moderator: 
Gregory, Weyerhaeuser Timber Co., 
Longview, Wash. 

Advancements Pine Gum 
Braun, Naval Stores Station, Southern 
Utilization Research Branch, 
Dept. Agriculture, Olustee, Fla. 

and Composition As- 
Kaufert, School Forestry, Univer- 
sity Minnesota, St. Paul, Minn. 

Components West- 
ern Red Gardner 
and Barton, Forest Products 
Laboratories Canada, Vancouver. 

Derivatives 
and Uses Levulinic 
Bordenca, Heyden Newport Chemical 
Corp., New York, 

“Charcoal Production 
Edward Beglinger, Forest Prod- 
ucts Lab, Madison, Wis. 


Session Control 


2:00 p.m. Thursday, June 27. Chair- 
man: Charles Latimer, Nickey Bros., 


Memphis, Tenn. 


Vice-Chairman: 


Calahan, Singer Sewing 


chine Co., Clydebank, Scotla: 


“Quality Control Pays Off Wood. 


Chateauneuf, 
Manufacturing Co., St. Johns. 

Statistical Quality 
Ross, 
Corp., Swannanoa, 

(Title announced 
Inc., Chicopee, Mass. 


Fifteen Students Submit 
Wood Award Entries 


Fifteen students from eight 
and universities have 
Wood Award Competition, 
shin, chairman the FPRS 
Education Division, and 
lisch, manager and editor 
AND Woop PRODUCTS magazi: 
sors the awards, have 

Two cash awards and 
will given for the best 
research conducted grad 
dents. The first place winner 
ceive $350 and will 
sent his paper the 11th 
Meeting Buffalo. The seco: 
winner will receive $150. 

Students from the 
are entered the contest: 
Michigan, Yale University, 
sity British Columbia, 
Toronto, Iowa State Colle; 
University New York Co! 
Forestry, Duke University, 
versity Washington. 

Titles papers include: 
Temperature and Moisture 


Singer 
Pro. 


~John 


Pan- 
Woop 
spon- 
nced, 
ificates 
based 
stu- 


place 


versity 
versity 
State 
‘ge 


inkage 


Mechanical Properties Red 


lated Drying; Distribution 
anthocyanin and Taxifolin 
las-fir Tree; Strength Glued 
Lap Joints; Strength Prope: 
Tension Wood and Normal 
Eastern Cottonwood Using 
and Block Shear Test 
Wood-Destroying Fungi; 
erated Wood Preservative 
Study; The Relation Wood 
ties and Nosebar Pressure 
tion Veneer; Quantifying 
pography Wood Surface: 
Contributions Towards 
Spiral Grain Second 
Douglas-fir and Western Hen 
Comparison Four Methods 
uating Interior Mahogany 
Made the West Coast; 
Temperature the Electrica! 
ance Wood Several 
Contents; Creep and Other St: 
havior Wood Tension 
the Grain; The Sorption 
Vapor Domestic and 
Woods; and Some 
mercial Particle Boards. 
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Eleventh June 1957 


Tir SUNDAY, JUNE MONDAY, JUNE TUESDAY, JUNE WEDNESDAY, JUNE THURSDAY, JUNE 
Authors Breakfasts Authors Breakfasts Authors Breakfasts 
hn | | Technical Sessions I, II, | Technical Sessions V, VI, | Technical Sessions VIII, 
8:30 Division Meetings and Registration Registration 
| 8:30-10:30— Logging, | | } 
Chemical Utilization, | | 
Machining, Quality Control, | 
Glues and Gluing, Drying, 
57 Packaging; | | 
Lumber 
in- | Manufacture, Preservation, | 
Finishing, Veneer and Ply- | | 
ry- wood, Composition Board, | | 
‘| Marketing, Industry- | 
Education 
5:00 | Mezzanine | | 
Technical Sessions: Employment Service Technical Sessions: 
tes 11:30 « m. I.. Glues and Gluing | VIII. Lignin Utilization, 
Lumber Manufacture 
tu- 9:00 a.m.- Registration | Suppliers Exhibit | Suppliers Exhibit | Suppliers Exhibit 
re- 6:00 p.m. | | Mezzanine | 
9:00 a.m.-| Suppliers Exhibit 
nal 9:00 p.m. | | 
ace 9:30 a.m.- Technical Sessions: 
12:00 noon V. Logging, | 
| VI. Composition Board, | 
ols VII. Preservation 
| 
ity 10:00- Press Conference; 
11:30 Ladies Kaffee Klatsch 
se 12:00- | Section Officers’ Luncheon; 
1:30 p.m. Division Chairmen’s 
ate Luncheon; 
12:30- Official Luncheon 
1:00- Registration Ladies and Children’s Tour 
5:00 p.m. Mezzanine Niagara Falls, Ont. 
1:15- General Opening Session Plant Tours 
nt: 5:00 p.m. | : | 
2:00- Ladies Tour General Mills 
4:00 p.m. Plant; Employment Service 
CO- 
4:30 XI. Chemical Utilization, 
XII. Quality Control 
2:30- Ladies Tea and Surprise 
of 4:30 p.m. | | 
5:30 p.m. | 
of 2:45- | Technical Sessions: | | 
4:45 p.m. III. Veneer and 
ite 3:00 p.m. | Executive Board Meeting; | | Press Party 
Northeast Section Board 
C | Meeting | 
4:00- Northeast Section Business 
| 
me 5:00 p.m. Children’s Zoo Picnic Refreshment Hour Men, 
ve | | Hotel Niagara; Ladies, | 
5:30 National Committee 
8:00 p.m. Meetings 
al- 6:30 Past Presidents’ Dinner Paul Bunyan Smorgasbord 
od } | and Night Tour of Niagara | 
of | Falls | 
Reception Section Officers’ Meeting Official Banquet 
9:00 Maple Leaf Room 
JUNE tours plants holding open house; trip Wood Products Laboratory College Forestry, 
Syracuse; historical tours 
cal 
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MORE THAN 150 PERSONS CONTRIBUTING 
SUCCESS FPRS NATIONAL MEETING 


Meet some the authors, session chairmen, and committee members 
who are contributing time and effort toward the success FPRS Eleventh 
National Meeting. Latest technical advances the wood industry will 
reported technical sessions, with more than papers and panel dis- 
cussions scheduled. Meetings Subject Matter Divisions will also 
open all registrants. Representative displays raw materials and equip- 
ment will shown the 70-booth Suppliers Exhibit. 
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GOOCH 


IVORY 


LOCKE 


ESPENAS 


FRANZ 


HENRICH 


KREIDER 


LUBECK 
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ESTRADA 


GARDNER 


HOLZER 


LACKEY 


MacRAE 


MARRA 


FICHTEL 


HOWSE 


LAUGHNAN 


MARRA 


HUFFMAN 


LEWIS 


MARTIN 
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PATTON 


ROBERTS 


SCHUERCH 
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EXHIBIT 


Di: Will Feature Scale 
Woodworking Materials 


than companies and edu- 
cat institutions have reserved 
the 70-booth Wood Industry 
cor with the Eleventh Na- 
Meeting June 23-28 Buf- 
ell Deckert. 

oducts and services industry 
floor the Hotel Statler, 
where principal technical ses- 
will held. Scale models 
new equipment, literature, photos, 
movies, and slides will featured 
many the exhibits. 

The following list indicates booth 
assignments, exhibiting firms, prin- 
cipal products, and company 
representatives: 

Senco Products, Inc., Cincin- 
nati, Display and demonstra- 
tion staplers and tackers, featur- 
ing models using low carbon staples. 


Staplers and tackers will shown 
Senco Products, Inc. 


separate suite, showing staplers 
use under actual production condi- 
tions. William 
president and sales manager, Cincin- 
Leo Bernstein, sales, Pittsburgh; 
Irving Goodlerner and Charles 
Landy, sales, Eastern New York; 


sales manager, Chi- 
Art Rickling, sales manager, 


and John Price, sales mana- 
Ohio 

Onsrud Machine Works, Inc., 
Heavy production wood- 
air turbine routers, router 


PRODUCTS 


Onsrud portable router 


bits, and cutters. Miller, vice- 
president and sales manager, Wood- 
working Machinery Division; 
Johnson, sales manager, Onsrud Cut- 


ter Manufacturing Co., Ewan, 
sales service engineer, Onsrud Ma- 
chine Works 

Peter Cooper Corps., Gowanda, 
Applications animal, liquid 
animal, resin adhesives. 
Gill, technical representative, Gow- 
anda; Western sales 
manager, Chicago; Nonweiler, 
sales representative, Indianapolis; 
Haslett, sales representative, 
Richmond, Va.; and Zahn, 
sales representative, Buffalo 

Industron Corp., Newton High- 
lands, Mass. High frequency heating 
equipment. Paul Zottu, president 

Masonite Corp., Chicago. 
Five types industrial hardboard 
products: perforated, presealed, and 
laminated hardboards; examples 
hollow core panel construction; and 
display various finishes applied 
Masonite Presdwoods. Various 
types perforated Presdwood will 
curves into which 1/10-inch Presd- 
wood may bent. Production spe- 
Joe Hahn, Lee Rodda, Fisher, 
Stumpf 


bench tacker 
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AND 


Bauer Bros. Co., Springfield, 
Ohio. Model system 
preparing pulp for shipment, in- 
cluding treatment pulp 
and baling it. Michel, advertis- 
ing manager 

Chicago. Logging equipment. 
Swanson. 

10. Fastener Corp., Chicago. Auto- 
matic tackers, staplers 
New -operated bench tacker 
manufactured single units with 
range stapling heads which can 
used, depending upon size staple 
driven. Single units can com- 
bined into multiple units, depending 
upon requirements particular job. 
William Powers, sales 
manager; Appleton Fryer, manager 
Buffalo office; Fowler Glave, man- 
ager Syracuse office 

11. Timber Engineering Co., 
Washington, Display panels 
showing roof test, pilot plant par- 
ticle board production, bending jig, 
chemical drying, ladder test, end and 
edge jointing. Cranch, assistant 
director research, and other 
staff members 

12. Mattison—Greenlee Service 
Corp., Rockford, Ill. Photos and 


literature woodworking machin- 


Mattison model 276 moulder 


ery and tools manufactured Mat- 
tison Machine Works and Greenlee 
Bros. Co. Mattison, vice- 
president, and Hagstrom, 
advertising manager, Mattison Ma- 
chine Works; White and 
Lengquist, Greenlee Bros. Co. 

13. Reichhold Chemicals, Inc., 
White Plains, Adhesives and 
resins. Buchanan, supervisor, 
technical service. 

14. Dryalator Division, Orr 
Sembower, Inc., Reading, Pa. Wood 
drying systems. Gray, manager 

15. Production Development 
Inc., Raleigh, Johnson platen- 
type particle board process. Uses two- 
opening shuttle loading hot plate 
press and can produce splinter, shav- 
ing, flake particles single 
multi-layer boards. 
continuous feed veneer edge banding 
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Particle board made Johnson platen- 
type process (above). IMA Klessman con- 
tinuous feed veneer edge banding and trim- 
ming machine (below) 


and trimming machine which auto- 
matically feeds edge 
from either both sides. panels 
leave machine, oversize veneer 
automatically trimmed four fine- 
tooth saws which compensate for 
thickness variations and warping. 
Shook and Mrs. Johnson 

16. Smith Co., Indianapolis. 
Woodworker Veneers and Ply- 
wood magazines. Burrell, gen- 
eral manager and editor 

21. Hitchcock Publishing Co., 
Wheaton, Ill. Wood Working 
Digest magazine. Miss McDaniel, 
editor 

22. Miller—Hofft, Inc., Richmond, 
Va. Model particle board plant. 
Seavers, John Roy Sides, 

23. Adamson United Co., Akron, 
Ohio. Particle board extrusion ma- 
chine. Andrus, engineer, Adam- 
son United; representatives Lane 
Co., Altavista, Va. 

24. Wel-Dri Co., Memphis, Tenn. 
Bulletins and photos custom-made 
president 

25. Power Line Sales, Inc., Detroit. 
Air staplers, including new series 
featuring air return principle which 


shown Power-Line Sales, Inc. 
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MODEL this continuous particle board extrusion machine will dis- 
played Adamson United Co. Complete line air staplers (right) will 


utilizes supply compressed air 
drive staple and return piston after 
staple has been driven. Staplers are 
especially suited for cabinet work, 
assembling drawers, case backs 
furniture, sash and door work, and 
similar woodworking operations. 
Harold Dickinson, Rochester, Y.; 
Frank Laidlaw, Emerson, Y.; and 
Bruce McIntyre, Memphis, Tenn. 

26. Deluxe Saw and Tool Co., 
Louisville, Ky. 
ting tools and sawblades. Feld- 
mann, vice-president, engineering; 
Campbell, Midwest district 
manager; Tittsler, Southern 
Atlantic district manager 

27. Bahnson Co., Winston Salem, 
Type humidifier, manufac- 
tured two models with capacity 
three gallons water per 
hour, used extensively for labora- 
tories, storage areas, and rooms with 
low ceiling heights. Illustrated litera- 
ture complete line industrial 


Bahnson Type humidifier 


humidification equipment—Types 
and centrifugal humidifiers, Type 
atomizers, Types 
BA-1 and BA-2 saturated air hum- 
idifiers, Type SBA steam humidifiers. 
Rose, agency sales manager; 
Frank Russ, Kamman Co., Buf- 
falo; Jacobs, Ballston Lake, 
Y.; Stell, Rochester 

29. National Starch Products, 
Inc., New York. Adhesives, Granite 
Board, gluing systems. James Dillon, 
vice-president; Battaglia, man- 
ager; John Meany, 


Installing General Electric solid 
carbide planer knife 


supervisor; James Elf, Midwest 
field engineer, all Structural 
ucts Division 

30. Standard Dry Kiln 
Indianapolis. Dry kilns. 
liott, vice-president 

31. General Electric Co., 
lurgical Products Dept., 
Mich. Solid cemented carbide 
manager, cutting tool sales; 
Mason, manager, advertising and 
working sales engineer; ‘est, 
advertising and sales promotion spe- 
gineer; DeEulis, manager, ress 
East Central district; Grey, 
woodworking sales 

32. The Heil Co., Milwaukee, 
Copy and illustrations equipment 
for dehydrating wide variety 
wood by-products, ranging from 
sawdust, chips, flakes, rather 
coarsely-hogged veneer waste. ight 
duty machine, Model dryer, 
will handle from 1,000 5,000 dry 
pounds per hour. Intermediate avy 
duty dryer recommended for 
from 3,000 10,000 dry 
per hour. Large industrial dryer will 
handle from 8,000 20,000 
per hour. All machines 
three-stage drying single 
with all particles uniformly 


: 
: 
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Victory carbide-tipped Penta-Cut saw 


33. Victory Carbide Saw Tool 
Co., Chicago. Circular saws, 
groovers, dados, form cutters, router 
bits; solid carbide planer, moulder, 
and jointer knives. First showing 
carbide-tipped Penta-Cut saw for cut- 
ting aluminum, magnesium, copper, 
and other non-ferrous metals. 
Vanderwerker, Sr., president; and 
Ross, sales promotion and 
advertising 

35. Perkins Glue Co., Lands- 
dale, Pa. Resin, casein and vegetable 
Barnes, Clark, Jr., Perkins Glue 
Co.; Stryker, Jr. and 
Stock, Perkins Glue Co. Canada, 
Ltd. 

55. Kennametal, Inc., La- 
trobe, Pa. Carbide bits, knives, tips, 
etc.; variety materials machined 
carbide. Rex Reynolds, mana- 
ger, and Curtis, engineer, 
woodworking sales 

Co., Beloit, Wis. Applications 
double deck sanders for surfacing 
particle board and production 
hardwood flooring with use floor- 
ing matchers will among illustra- 
tions woodworking machinery. 
J-line machinery, used school 
shops and light industry, will rep- 
resented new J-125, 10-inch cir- 
cular saw. Alvin Stauber, sales man- 


8-drum double- 
deck sander 


HOTEL STATLER, BUFFALO, N.Y. 


STATLER SHOW ROOM 
MEZZANINE FLOOR 


MEETINGS 


ENTRANCE 


MEETINGS 


MEETINGS 


EXIT 


ager, and Adolph Kliebhan, repre- 
sentative woodworking division 

Inc., Springdale, 
Conn. Carbide tool and cutterhead 
equipment all phases applying 
woodworking industry, supple- 
mented exhibition raw mate- 
rials and processing tungsten car- 
bide from ore the finished tool. 


Selective angle range new Marcoloy 
cutterhead 


First showing with colored slides 
film revolutionary new method 
grinding milled-to-pattern knives 
multiples new Marcoloy 
versal tool and cutter grinding ma- 
chine. Display most recent devel- 
opment new cutterhead having 
features permitting selection cut- 
ting angles knives for hard 
soft wood through infinite selection 
within broad range cutting angles. 


PRODUCTS JOURNAL 


ardson, vice-president and 
Alex Onufer, engineering; David 
Kind, Midwest district manager; Les- 
ter Raymond, Northeastern district 
manager 

40. Armstrong Machine Works, 
Three Rivers, Mich. 
Rea, sales manager 

42. Moore Dry Kiln Co., 
Jacksonville, Fla., North Portland, 
Ore., Brampton, Ont., and Van- 
couver, Moore chain-arm 
stacker and Moore prefab kiln build- 
ing. Wallace Adams and Hes- 
ton, Moore Dry Kiln Co.; and 
Billington, managing director, 
Moore Dry Kiln Co. Canada, Ltd. 

43. McCulloch Motors Corp., Los 
Angeles, Calif. Chain saws. Sidney 
Campbell 

Oliver Machinery Co., Grand 


Moore chain-arm stacker 
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Moore prefabricated dry kiln 


Rapids, Mich. Woodworking ma- 


chinery. DeVries, sales manager, 


and White. 

National Casein New Jersey, 
Riverton, Applications ad- 
hesives. Elmer Bergay and Richard 
Thomas, technical department; Obie 


Applications National Casein adhesives 
will demonstrated 


Derr and Cousins, salesmen, 
Riverton plant; George Tasker, tech- 
nical department; Marten and 
Robert Archambeault, salesmen, Chi- 
cago plant 

46. Ekstrom, Carlson Co., Rock- 
ford, Woodworking machinery. 
Ray Rinehartsen and Ray Johnson. 


. = 


Model rip saw made Ekstrom, 
Carlson Co. 


47. Simonds Saw Steel Co., 
Fitchburg, Mass. Representative dis- 
play complete line saws, knives 
and files. Featured will line 
carbide-tipped saws, including rip, 
cut-off, combination, 
mer, groover saws and dado heads, 
plus three new saws—No. gen- 
eral purpose, No. radial arm com- 
bination, and style smooth cut- 
ting cut-off saws. John Carney, 
George Cox, and James Doubleday 

48. Cleworth Publishing Co., Cos 
Cob, Industrial Woodworking 
magazine. Goodenough, busi- 
ness manager. 

49. Price Rutzebeck, Hayward, 
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Simonds No. general purpose saw 


Calif. Carbide-tipped tools. 
Rutzebeck, president 

51. Tri-State Machinery Co., Dal- 
las, Texas. Scale layout finger 
jointing operation. Complete unit 
continuously and automatically scarfs 
stock inches thick, lengths 


Scale layout Tri-State finger jointing 
operation 

inches. Completely assembles 
short stock and cuts glued mate- 
rial any given length 
inches. Smith, president, and 
Cromeens, vice-president 

52. Lemmon Snoap, Grand Rap- 
ids, Mich. New carbide-tipped saw 
blade, known cutter’’ since 
has gullets between teeth. Car- 


wai 


Lemmon carbide-tipped 
saw blade 

bide teeth are simply inserted and 
welded into saw blade 
cally determined intervals. 
Lemmon and Painter 

53. Soderhamn Machine Manufac- 
turing Co., Talladega, Ala. Chipping 
and debarking equipment. Gus Jacob- 


son, president 


54. Wilco Machine Works, Mem. 
phis, Tenn. Hot presses and 
working equipment. Wilson 
and Dan Copp 

75. Mater Engineering, Corvallis, 
Ore. Engineering drawings, photos. 
articles describing mill 
tion and automating operations. 
ton Mater, president 

77. University Michigan, 
Arbor. Preston 

78. Pennsylvania State Universi 
University Park. Newell Nort 

79. Fjellman American, Inc., Joli 
Ill. Working model new part 
board process. Olle 
president 

80. State University New 
College Forestry, Syracuse. 
Meyering 

81. Columbia Engineering 
Corvallis, Ore. and Vancouver, 
Consulting industrial 
MacDonald, vice-president 

82. Michigan State Univer 
East Lansing. Wylie 

83. North Carolina State 
Raleigh. Bethel 

84. Forest Products Lab 
tory, Madison, Wis. Use 

85. Pacific Mutual Door 

86. Hugh MacLean 
Ltd., Don Mills, Ontario. 
Woodworker magazine, 
Reade, editor 

87. Alabama Polytechnic 
Auburn. Richards 

88. Yale University, New 
Conn. Garratt 


Sixteen Firms Giving Door Prizes 

Door prizes ranging from toys 
furniture will awarded various 
events during the Eleventh 
Meeting Buffalo June 
cording David Swanson, 
man the prize committee. 
firms have promised give various 
items for this purpose. 

The following list shows the 
and sponsoring firms: one table, 
quist Products; two 
Union-National Furniture Co.; 
Williamsburg table, Kittinger 
Barcalounger, Barcalo 
Co.; two chairs, Sikes Co.; 
Melmac dinnerware, American 
mid Co.; one belt axe, 
Corp.; two chairs, Francher 
Co.; one smoker table, Heckman 
niture Co.; one Windsor arm 
Pennsylvania House; five carving 
Carborundum Co.; two chairs, Ja: 
town Lounge Co.; 1000 plastic 
glue, Peter Cooper Corps.; 
quantity abrasive cleaning 
Carborundum Co.; quantity 
spoons, Ovalwood Dish Co.; 
toys, Fisher-Price Toys, Inc. 
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Frank Kaufert, 
President FPRS 


“outdoorsman” interested 
ating and fishing, person whose 
pastime joining with 
and singing old German 

owl and Cof- 
No. have been used 
the man who will become 
next President FPRS. Frank 
ufert, director the University 
Minnesota School Forestry, 

person who enjoys people and 
for the humor every 
uation. 

One seemingly 
which Dr. Kaufert likes re- 
occurred 1930 when was 
the University Halle, 
Germany, fellowship. Eager for 
but like most students, 
bit short funds, Kaufert trav- 
elled third-class car trip 
through Switzerland into Italy. Kaut- 
ert likes describe his travelling 
companions the trip. was first 
joined Italian man who pro- 
garlic-laden bread. Then woman 
boarded, bringing goat with her 
into the car. 

Kaufert’s reputation coffee 
maker came about while was asso- 
ciated with the Wood Preservation 
section the Forest Products 
Laboratory from 1942-1945. Because 
enjoyed swimming, hiking, and 
the outdoors, Kaufert organized 
many picnics the lakes near Madi- 
son. Since gas rationing was effect, 
the group either hiked out picnic 
grounds the Madison area 
chartered bus for longer trips. His 
ability take coffee grounds and 
pine needles and brew them into 
tasty cup coffee caused him 
dubbed, Coffee Maker No. 1.” 

man who enjoys participant 
well spectator sports, Kaufert was 
also active the men’s bowling 
league while the Forest Products 
Lab. developed rivalry with 
George Garratt (now dean the 
Yale School Forestry) and was 
willing back his prowess the 
game with cash wager with Marie 
Roberts, now secretary Dr. 


Hall, director the Lab. the. 


scason’s end Mrs. Roberts was one 
Dr. Kaufert, paid off 
the wager imbedding the dime 
piece wood and covering 
glue. 

Kaufert one might apply the 
hard, play hard,” for 
seems the motto his 
has always worked extra 


hours, simply because likes 
ler for perfection, and 
tempts learn much possible 
about every facet every job. Un- 
like some Kaufert’s 
ambition has inspired rather than 
antagonized his co-workers. has 
always been willing make sacri- 
fices achieve his aims, and worked 
“club” fights Saturday nights 
while undergraduate college. 

The same industry which ap- 
plies his work also expended 
the numerous organizations which 
belongs. charter member 
FPRS, Kaufert has served the 
Publications Committee and the 
National Executive Board. was 
Vice-President and 
also member numerous other 
organizations, including Alpha Zeta, 
Gamma Alpha, Gamma Sigma Delta, 
Sigma Xi, American Wood Preserv- 
ers Association, Botanical Society, 
Hoo Hoo Club, and the Society 
American Foresters. has written 
numerous papers and author 
co-author more than technical 
papers and bulletins and and 
foreign patents. 


Minnesota Native 


native Princeton, Minnesota, 
Dr. Kaufert received all his de- 
grees from the University Minne- 
sota, being awarded the B.S. 1928, 
M.S. 1930, and Ph.D. 1935. 
Following receipt his Ph.D., 
Kaufert joined the DuPont Chemical 
Company, where remained until 
1940. then returned Minnesota 
and accepted teaching position, 
teaching had always been his first 
love, and even though financial gain 
was greater industry. 

His teaching career 
rupted during the war when Kaufert 
helped train aircraft and packaging 
inspectors and worked other proj- 
ects the Forest Products Lab. 
the end the war returned 
Minnesota, where was named 
director the School Forestry 
opportunities head schools 
forestry other states, Kaufert has 
chosen remain Minnesota be- 
cause the beauty the country 
and the opportunities affords the 
outdoorsman. 

Kaufert met his wife, Ione, while 
both were students the University 
Minnesota. They were married 
1938 and have one son, Joseph. 

Last October Dr. Kaufert returned 
from 90-day visit Korea where 
helped re-establish the depart- 
ment forestry the University 


PRODUCTS JOURNAL 


Seoul. Upon his return re- 
ported conditions there and 
the immediate area, commenting that 
the Mission where 
stayed was one the few adequate 
buildings. 

For his and distin- 
estry profession, Kaufert was selected 
Fellow the Society Ameri- 
can Foresters, one foresters 
from the and Canada have 
been selected for the honor the 
55-year history the organization. 
This was quite honor for the man 
who also Coffee Maker 
No. 1.” 


Plants Schedule Open 
House for Meeting Registrants 


Twenty-two wood industry plants 
and laboratories within 200-mile 
radius Buffalo are scheduling open 
house Friday, June 28, for the 
benefit National Meeting regis- 
trants. Information regarding these 
plants will available the Tour- 
ing Service desk mezzanine floor 
the Hotel Statler throughout the 
meeting. 

Cleveland, Ohio—Klausner Co- 
operage Co., cooperage; and Taylor 
Chair Co., furniture 

Jamestown, Y.—Crawford 
Furniture Corp., furniture; Maddox 
Table Co., furniture; Monitor Furni- 
ture Co., furniture; Union—National, 
Inc., furniture 

neer Panel Co., veneer 

Salamanca, Y.—Fancher 
Furniture Co., furniture; and James- 
town Table Co., furniture 

iture Co., furniture 

Kane, Pa.—Holgate Brothers, 
specialties and toys 

Horseheads, Y.—National 
Homes Corp., prefabricated houses 

Ford, Inc., houses 

Rochester, Y.—Regent Spe- 
cialties, Angle Genesee Corp., ex- 
hibit materials, precision wood parts; 
Eastman Kodak Co., cameras and 
film 

10. North Tonawanda, Y.— 
Bennett Lumber Corp., 
houses; Richardson Boat Co., cruisers 

11. Buffalo, Y.—Mixer Lum- 
ber Co., wood preservation; Mc- 
nish; Pierce Stevens, Inc., coatings 
and adhesives 

12. Syracuse, Uni- 
versity New York College For- 
estry, new $3.75 million wood prod- 
ucts laboratory 

13. Kitchener, 
Glue Co., adhesives 


Ontario—Perkins 
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INDUSTRY SUPPLIERS SPONSOR 
PAUL BUNYAN SMORGASBORD 


Registrants and Families 
Will Guests for 
Smorgasbord, Falls Tour 


More than companies supplying 
materials and services the wood 
industry will hosts meeting regis- 
trants and their families the Paul 
Bunyan Smorgasbord and Tour 
Niagara Falls, entertainment highlight 
the Eleventh National Meeting June 
Buffalo. 

The smorgasbord supper will 
held famous Brock Monument Park 
Ontario, the shores the 
Niagara River, Wednesday, June 
26. the evening, the group will 
visit fabulous Niagara Falls, one the 
seven natural wonders the world. 
The Falls take added beauty 
night when 1,440,000 candlepower 
light are reflected pentrate the banks 
heavy mist. Vari-colored screens 
front the searchlights cause the 
Falls take the appearance 
rainbow. 

The list sponsors this tradi- 
tional FPRS event, May 
included: 

American Cyanamid Co., New York 
American Manufacturing Co., Tacoma, 

Wash. 

Barrett Division, Allied Chemical 

Dye Corp., New York 
Bauer Bros. Co., Springfield, Ohio 
Black Brothers Co., Inc., Mendota, 
Borden Co., New York 
Carborundum Co., Niagara Falls, 
Catalin Corp. America, New York 
Clark Equipment Co., Battle Creek, 

Mich. 


PAUL 


flees 


\ 

ie 
wee 


More than 700 persons enjoyed Paul Bun- 
yan 1956 National Meeting 
Asheville, 


Cleworth Publishing Co., Industrial 
Woodworking, Cos Cob, Conn. 

Coe Manufacturing Co., Painesville, 
Ohio 

Peter Cooper Corps., Gowanda, 

Delta Power Tool Division, Rock- 
well Mfg. Co., Pittsburgh, Pa. 

Durez Plastics Division, Hooker Elec- 
trochemical Co., North Tonawanda, 

General Electric Co., Metallurgical 
Products Dept., Detroit, Mich. 

Hitchcock Publishing Co., Wood 
Working Digest, Wheaton, 

Kennametal, Inc., Latrobe, Pa. 

Koppers Co., Pittsburgh, Pa. 

Lilly Co., High Point, 

Masonite Corp., Chicago, III. 

Mattison-Greenlee Service Corp., 
Rockford, 

Merritt-Solem Division, Solem Ma- 
chine Co., Lockport, 

Moore Dry Kiln Co., Jacksonville, 
Fla., North Portland, Ore., Bramp- 
ton, Ont., and Vancouver, B.C. 

National Casein Co., Riverton, 

National Starch Products, Inc., New 
York 


BARB 


Industry suppliers sponsoring 1956 Paul Bunyan were listed banner. 
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Nelsonite Chemical 
Grand Rapids, Mich. 

Nicholson Manufacturing 
burn, Wash. 

Pacific Lumber Co., Scotia, Calif. 

Pannill Veneer Co., Ltd., 
Ont. 

Perkins Glue Co., Lansdale, Pa. 

Preston Woodw Machinery 
Ltd., Preston, Ont. 

Protection Products 
Co., Kalamazoo, Mich. 

Reichhold Chemicals, Inc., ite 
Plains, 

Simonds Saw and Steel Co., 
Mass. 

Soderhamn Machine Manufactu 
Co., Talladega, Ala. 

Southern Screw Co., Statesville, 

Standard Dry Co., Indian: is, 
Ind. 

Synvar Corp., Del. 

Timber Engineering Washin: 

Plywood Corp., New 

Washington Iron Works, Sea le, 
Wash. 

Wilco Machine Works, Inc., 
phis, Tenn. 

Williams Patent Crusher 
Co., St. Louis, Mo. 

Woods Machine Co., Bos 
Mass. 

Yates-American Machine Co., 
Wis. 


Two Sessions Scheduled 
Chemical Utilization 


Two stimulating technical 
the chemical utilization wood 
will held during the National 
ing Buffalo, according Dr. 
Gregory, division program 
The sessions have been divided 
group the papers special 
technical personnel interested lignin 
utilization and those primary 
eral interest the forest utilization 
industries. 

will complement two outstanding 
sions given during the past 
other societies the chemical 
ture lignin and its ry. 
Several industrial corporations 
are taking lead the lignin 
tion field and institutions 
search this field are 
papers which will substantially inc: 
the knowledge available 
portant subject. 

panies and individuals, who are 
able present papers this ses 
but who have valuable experi 
along these lines, will drawn 
general discussion led natior 
known man the field 
chemistry. 

The aim Session XI, Ger 
Chemical Utilization, acqu 
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me: FPRS and other interested 
with the opportunity in- 
return from the forest crop 
utilization. New informa- 
raw materials will dis- 
along with advances estab- 
lish methods and additional knowl- 
selected chemicals that 
produced. 


Division Meetings 


registrants the Eleventh Na- 
Meeting Buffalo are invited 
tend meetings the FPRS 
Sub Matter Divisions Monday, 
Jun 24. Seven meetings will held 
from 8:30 10:30 a.m., 
seven others scheduled from 

first group will include the fol- 
lowing divisions: Logging, Chemical 
Utilization, Machining, Quality Con- 
trol, Glues and Gluing, Drying, and 
Packaging. Meeting the second 
group will the Lumber Manufac- 
ture, Wood Preservation, Finishing, 
Veneer and Plywood, Composition 
Board, Marketing, and Industry-Edu- 
cation divisions. 

The divisions will discuss plans 
their group for the coming year, 
well current problems facing their 
segment the industry. The wide 
variety subject matter covered will 
give each registrant opportunity 
attend one more meetings 
own and related fields. 


Committee Agendas 


Logging 
Chairman: Simmons 
Report activities during the past 
year the Chairman 
Discussion proposed activities dur- 
ing the coming year 
Report developments 
National Meeting program 
Section meetings and Section activities 
Cooperation with other organizations 
Possible project work: compilation 
state safety legislation, 
views, other 
Discussion steering committee 
membership 


Control 


Charles Latimer 
products since 1956 National Meet- 
ing 

Methods obtaining information 
application quality control methods 
qausiry 


Organization the Division 


Glues and Gluing 


me! overing: 
developments each field 
Recommended subject matter additions 
Recommended personnel additions 


Possible sources future technical 
papers 

Program for 1958 National Meeting 

Other business 


Lumber Manufacture 


Chairman: Milton Mater 
Old business 
Field research questionnaire 
(N. Bye, subcommittee head 
Mechanical ques- 
tionnaire (E. Ivory, subcom- 
mittee head) 
Mater, subcommittee head) 
Other 
Discussion papers 
New business 
Discussion general division 
organization 
forming Region covering 
Arkansas, Louisiana, Texas, and 
Oklahoma 
Other new business 
Election officers 


Wood Finishing 


Chairman: Thomas 

Cataloguing information research 
work being conducted the furniture 
finishing field 

Current developments the wood 
finishing field 

Division membership 

Suggestions papers for 1958 Na- 
tional Meeting 


Veneer and Plywood 


Chairman: Fleischer 

Reading minutes previous meet- 
ing 

Annual industry report Veneer and 
Plywood Division 

Survey research facilities available 
the veneer and plywood industry. Report 
Nearn and Fred Dickinson 

Steering committee membership and 
organization for 

Plans for general technical session 
the 1958 National Meeting 

Other business 


Marketing 


Chairman: Pauley 

How far does committee desire 
along the lines market research? Should 
lems other than those covered 
associations 

Does division desire have other 
meetings addition one National 
Meeting 

Should the work the Marketing Di- 
vision subject matter discussions carried 
into Section meetings 

How far should the division 
group the promotion forest prod- 
ucts 

Does the division need monthly, bi- 
monthly, yearly newsletter summary 
the marketing forest products? 

Should the division plan having 
session the 1958 National 
Meeting? 


Industry—Education 


Chairman: Panshin 

Discussion Everett Ellis’ report 
the results survey recent graduates 
wood technology 

Discussion present status career 
bulletin 

Planning technical session for the 
1958 National Meeting 

New business 
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FPRS 


Men Contributing Time and 
Efforts for Furtherance the 
Society and Wood Industry 


Jack Batson 
—Coordinating the 
efforts local com- 
mittee chairmen, 
Jack 
man charge 
local arrangements 
for the National 
Meeting Buffalo. 
the Society has 
grown, has the 
size the National 
Meeting 
bility will shared his wife, who 
charge the Ladies Program. native 
Edmonton, Alberta, Jack graduated 
from the University Alberta with 
joined the Kittinger Co., Buffalo furniture 
manufacturer, 1932 and now produc- 
tion manager the firm. 


BATSON 


Frederick 
Wangaard—Long 
familiar face 
FPRS National 
Meetings, ex- 
tended trip abroad 
will prevent Fred 
from attending the 
1957 and 1958 
meetings. 
cently resigned 
Publications Com- 
mittee Chairman 
because his 
forthcoming trip. will 
months consultant the Forest 
Products Laboratory the Philippines, 
then Oslo, Norway for six months 
from the University Minnesota, 
and Ph. degrees from the New York 
State College Forestry. Fred was 
the University Washington faculty and 
the staff the Forest Products 
Lab before joining the Yale 
Forestry following World War 


WANGAARD 


Six Students Awarded 
NLMA 1957 Scholarships 


Six outstanding forestry school stu- 
dents have been awarded special 1957 
scholarships the National Lumber 
Manufacturers Assoc. Each winner will 
receive cash award $500, travel 
expenses, and ten weeks’ on-the-job 
training the Timber Engineering Co. 
laboratory, Washington, 

The winners, chosen the basis 
scholastic records, aptitudes, inter- 
ests, and extra-curricular activities from 
students nominated the na- 
tion’s leading forestry schools, are: 
lege; Sutton, Yale 
Fujii, University Washington; 
Michigan; DeRidder, Michigan 
State University; and Strause, 
Oregon State College. 
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Fund-Raising Drive Has Good Start 


The drive 
raise $60,000 to- 
ward perma- 
nent, home exec- 
utive office build- 
ing Madison, 
good start, ac- 
cording Chair- 
man Berry, 
Burney, Calif. 

The second 
phase the program has been 
approach companies and foundations 
which make contribute the 
vast forest products industry. Early 
response from this effort indicates 
scribed the first weeks the 
campaign. 

Ralph Smith Lumber Co., 
Anderson, Calif., recently gave Mr. 
Berry check for $1,000 through 
General Manager Bristow Hood, 
who also president the Western 
Pine Association. Ivory, presi- 
dent, Ivory Pine Co., Dinuba, 
donated $500, and Chairman Berry, 
vice-president and general manager 
Scott Lumber Co., Burney, 
has signed for $1,000. addi- 
tion, the Valley Section con- 
tributed $100 and the Arthur 


BERRY 


Ohio Valley Section Chairman John Wil- 
son hands $100 check for building fund 
North Central Regional Board Member 
Hiller (right). Looking are Secretary- 
Treasurer John Young and Vice-Chairman 
Paul Fenn. 
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Little Co., Cambridge, Mass., gave 
$50. number other companies 
and foundations are favorably con- 
sidering contributions. 

The third phase the fund- 
raising drive, launched about 
the time you receive this issue the 
JOURNAL, the mailing the entire 
membership color brochure en- 
titled, the Great Light 
Commerce,” describing our need 
and soliciting individual contribu- 
tions. hoped that members will 
respond generously such amounts 
they deem desirable. 

The Executive Board 
advisable proceed with perma- 
nent building this time for these 
reasons: 

with membership expected reach 
7,500 10,000 the next decade. 

building our own will 
represent substantial reserve 
which draw time need, 
permanent investment the form 
real property. 

Our present rental $3,000 
per year would adequately cover 
maintenance and upkeep costs for 
larger building. 

While present space adequate, 
can efficiently use additional 
space. 

This building, representing the 
newest forest products technology, 
wood, and source widespread 
interest. 


EMPLOYMENT SERVICE 


Positions Offered 


No. E-271—Midwest millwork 
opening for project engineer responsi- 
ble for design and development products. 
Needs man with B.A. architecture 
architectural engineering, interested prod- 
uct design. Salary based experience and 
ability; profit-sharing plan. (Jure) 

No. E-273—West Coast organization has 
opening lab for 
graduate wood technologist wood engi- 


with broad background the basic 
sciences and intensive training advanced 
wood technology. good knowledge 
statistical methods and familiarity with ply. 
wood manufacturing desirable. 
ment and techniques. Salary dependent 
qualifications. (May) 


No. E-274—Time standards man 
dustrial engineer sought Midwest firm 
methods study, motion and time and 
rate setting. (June) 


No. E-275—Building products 
turer Midwest seeks mechanical 
for design and development min: pro- 
duction equipment, jigs, and for 
use manufacturing operations. hold 
engineering degree from school 
nized standing. Should have 
design. Salary based 
ence and capacity for design and 
engineering. (June) 


No. E-278—Established lumber 
Idaho has opening products 
ment staff. Needs man with 
extensive knowledge gluing 
and/or structural engineering. 
zation plants. Salary based 
and ability. reply, give age, ex; 
and when available. (June) 


Employment Wanted 


No. 412—June 1957 graduate 
State College, B.S. wood 
seeks responsible position man- 
ufacturing. Six years’ experience 
ture upholstery and cabinet work. ingle, 
age 32. (May) 


No. State College 
B.S. forestry (wood technology 
seeks wood technology posi- 
sider sales work. Eight months 
sales for lumber importers. Age 22, 
available for employment June. 


No. 416—Indiana 
age 41, seeks position plant manager, 
assistant plant manager, 
engineer production manager plant 
having production, cost, 
problems. Past experience positions 
plant industrial engineer and 
trial engineer provided familiarity with 
methods, layout, machinery, materia! yield, 
quality, personnel, standard cost, 
and the solving supervisional 
Will locate anywhere. (June) 


No. 417—Student, 21, seeks job 
board industry. Interested 
Available for employment June 
Blixt, Cedar St., Morrisville, 
(June) 


No. 418—Alabama Polytechnic 
graduate, B.S. wood utilization seeks 
position wood products field. 
ber procurement, gluing, and wood 
ing. Presently completing two 
duty Army. Age 24, married, 


(June) 


age 34, married, seeks managemen 
tion with opportunities for nent. 
Experience forest management, 
particle board plant, lumber and 
board sale. (June) 
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Architect's drawing proposed FPRS Executive Office Building. 


Specify any these 
resorcinol adhesives 


AMERICAN MARIETTA COMPANY 


When you are looking for waterproof, strong, 
durable bonding, consider the names this page. 
Each represents resorcinol-base adhesive which 
will give you: 


UNITED STATES 
CORPORATION 


bonds that are completely waterproof. 
bonds that are stronger than the woods they join. 
bonds that will not weaken with age. 


bonds that are unaffected weather tempera- 
ture extremes. 


bonds that resist acids, greases and most solvents. 


CATALIN CORPORATION 


bonds that withstand the shrinking and swelling 
AMERICA 


wood. 


bonds that set room temperature. 


sei 


these names, and specify RESORCINOL adhesives. 


KOPPERS 


KOPPERS 


RSEY 


NATIONAL 


SYNVAR CORPORATION 


REICHHOLD CHEMICALS, INC. 
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your bonding problem? has 
the answer and the solve it! 


You can count the quality each product complete 
fast-curing glues. Here’s why: 


Reichhold manufactures the important chemical ingredients 
well the finished adhesive, which assures quality control. 
throughout production. 

Each RCI adhesive formulation subjected series 
rigid tests that certify its properties and applications. 

addition, Reichhold’s widespread location plants and ware- 
houses assures you fast, dependable delivery rail tank car 
highway tank wagon...and network field offices 
always available supply you with any technical information 
you require. 


It’s good business business with Reichhold. 


REICHHOLD 


Polyvinyl Acetate and Resorcinol Adhesives, 
Soybean and Casein Glues. 


REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAINS, N.Y. 
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Miller-Hofft Inc. selects Washington 


particle board press equipment 


WASHINGTON PRESSES AND The Washington 8-opening hot press with Washington 


ACCESSORY EQUIPMENT loader and unloader equipment shown above one 


several furnished through Miller-Hofft Inc., designers and 
AMERICAN PARBOARD CORP. 
Black Mountain, North Carolina suppliers complete particle board plants. 


CAROLINA FOREST PRODUCTS INC. 
Wilmington, North Carolina 


each instance, complex requirements board size, 
GEORGIA-PACIFIC forming speed and minimum cycle were designed into 
‘coos Bay, Oregon 
GRAY PRODUCTS Washington machinery package match over-all plant 
Waverly, Virginia 


layout well strict production specifications. 

MASONITE CORP. OF AUSTRALIA LTD. . . 
Eildon, Australia These are only few the reasons for the industry-wide 

POINSETT LUMBER & MANUFACTURING CO. 


acceptance automatic press equipment engineered and 
manufactured Washington Iron Works. Write for details. 


Washington, D. C. 


HOT PRESSES AUTOMATIC PRESS LOADERS AND UNLOADERS COMPLETE DRY PROCESS HARDBOARD FORMING EQUIPMENT AND SPECIAL MACHINERY 


WASHINGTON IRON WORKS, 1500 Sixth Ave. South, Seattle Washington 


accept your invitation re- Name 
serve copy the full color 
12-page brochure Washing- Address 
ton presses and equipment 
City 


published soon. 


WASHINGTON 
IRON WORKS 


ALABAMA 

International Paper Co., Mobile 
ARKANSAS 

The Crossett Crossett 

Dierks Forests, Inc., Hot Springs 

Southern Lumber Co., Warren 
CALIFORNIA 

California Redwood Association, San Francisco 

Carr Co., Sacramento 

High Sierra Pine Mills, Inc., Oroville 

Ivory Pine Co., Dinuba 

Scott Lumber Co., Inc., Burney 

Tarter, Webster Johnson, Stockton 

Wood Lumber Co., San Francisco 
GEORGIA 

Southern Wood Preserving Co., 
IDAHO 

Boise Payette Lumber Co., Boise 

Ohio Match Co., Coeur 
ILLINOIS 

The Dean Company, Chicago 

General Electric, Cabinet Plant, Rockford 

Greenlee Tool Co., Rockford 


too 


Edward Hines Lumber Co., Chicago 

Johnson Carlson, Chicago 

Masonite Corp., Chicago 

Mattison Machine Works, Rockford 

Co., Chicago 

Steger Furniture Mfg. Co., Steger 
INDIANA 

Kitchen Maid Corp., Andrews 

The Dunbar Furniture Mfg. Co., Berne 

National Homes Corp., Lafayette 

The Wood-Worker Veneers and Plywood, 

Indianapolis 

KENTUCKY 

Deluxe Saw Tool Company, Louisville 
MAINE 

Moose Head Mfg. Co., Monson 
MARYLAND 

Wells, Salisbury 
MASSACHUSETTS 

Draper Corp., Hopedale 

Co., Gardner 

Spalding Bros., Inc., Chicopee 


Shown here our revolutionary Cambio Barker with new 
Dynalastic tools the DeWeese Lumber Company, Phila- 
delphia, Miss. Crooked and knotted logs like these present 
problem Cambio Barker. It’s built bark any kind logs 
150 feet minute. Built the U.S.A., the Cambio engi- 
neered give you fast, efficient, low-cost barking. 


Many mills are finding our 
chippers and chip screen 
big profit makers. 


Two models CS-35. 
New horizontal rotating types with 
double sawdust elimination; sep- 
arate outlets for chips, sawdust 
and 


Call for anything you need wood waste utilization equip- 
ment. Our complete line includes Cambio and Soderhamn D-3 barkers, 
slab chippers, chip screens, 26” Dixie gang saws, “Metal-Matic” metal 
detectors and many other types woodworking machinery. Direct 


factory service and engineering our Talladega plant Write for 
complete 


SODERHAMN, SWEDEN SINCE 1864 TALLADEGA, ALABAMA 


West Coast Sales Office: Room 409 Pittock Building, Portland, Oregon 
Canadian Representatives: East Coast—Forano Limited, Montreal, Canada 
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100 Company Supporting Members 


MICHIGAN 
Armstrong Machine Works, Three Rivers 
Baker Furniture, Inc., Grand Rapids 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 
MINNESOTA 
Machine Co., 
Minnesota Mining and Mfg. Co., St. Pau! 
Rilco Laminated Products, Inc., St. 
Wabash Screen Door Co., Minneapolis 
Winton Lumber Co., Minneapolis 
MISSISSIPPI 
Richton Tie and Timber Co., Richton 
MISSOURI 
Monsanto Chemical Co., St. Louis 
MONTANA 


Intermountain Lumber Co., Missoula 
NEVADA 

Vaughn Millwork Co., Reno 
NEW JERSEY 


National Adhesives, Plainfield 
Western Electric Co., Kearny 

NEW YORK 
American Defibrator, New York 
Borden Co., New York 
Peter Cooper Corps., Gowanda 


The New Jersey Industries, Inc., New 


Oval Wood Dish Corp., Tupper Lake 

Reichhold Chemicals, Inc., White Pla: 

United States Plywood Corp., New 

The Upson Co., Lockport 
OHIO 

American Machine Foundry Co., 

The Baldwin Piano Co., Cincinnati 

Coe Company, Painesvil! 

The Kirk Blum Mfg. Co., 
OREGON 

Brooks-Scanlon, Inc., Bend 

Cascades Plywood Corporation, Portlan 

Forest Fiber Products Co., Forest 

Mater Engineering, Corvallis 

Neils Lumber Co., Portland 

Oregon Lumber Co., Baker 

West Coast Lumberman’s 
PENNSYLVANIA 

Kennametal, Inc., Latrobe 

Koppers Company, Inc., Pittsburgh 

Perkins Glue Co., Lansdale 

United States Steel Homes, Inc., 

Wood Metals Industries, Inc., Kreamer 
SOUTH CAROLINA 

Lightsey Brothers, Miley 

Poinsett Lumber Mfg. Co., Pickens 
TENNESSEE 

Bruce Co., Memphis 

Chapman Chemical Company, Memphis 

Memphis Hardwood Flooring Co., Memphis 

Nickey Bros., Inc., Memphis 
TEXAS 

Wm. Cameron Co., Inc., Waco 

Kirby Lumber Corporation, Houston 

Love Wood Products Texas, Diboll 

Wynnewood Products Co., Jacksonville 
VERMONT 

Beecher Falls Mfg. Corp., Beecher Falls 

American Marietta Co., Seattle 

Biles Coleman Lumber Co., Omak 

Cascade Lumber Co., Yakima 

Columbia Plywood Co., Inc., Seattle 

Deer Park Pine Industry, Inc., Deer Park 

Diamond Match Co., Spokane 

Douglas Fir Plywood Association, 
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Longview 
Simpson Logging Co., Shelton 
Sumner Iron Works, Everett 
Weyerhaeuser Timber Co., Tacoma 
WISCONSIN 
Harnischfeger Corp., Port Washington 
Marathon Corp., Rothschild 
Mosinee Paper Mills Co., Mosinee 
Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 
ALASKA 
Ketchikan Spruce Mills, Ketchikan 
CANADA 
Forest Products, Vancouver 
British Columbia Lbr. Mfrs. Assn., 
Canadian Forest Products Limited, New 
minster, 
Kitchener, Ont. 
Knight Mfg. & Lbr. Co., Ltd., Meaford, ‘ 
MacMillan Bloedel Ltd., Nanaimo, 


Industries, 


Nicholson Son, Ltd., Burlington, 


International Paper Co., 


er 


q 
q 
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Fig. 1.—Machining interior doors with hardboard skins. 


Use Composition Board and Other 
Wood-Base Products Mass 


WILLARD WORTH 


Head, Research and Development, National Homes Corp., Lafayette, Ind. 


General physical properties desirable, specific properties im- 
portant prefabrication, and the use wood products finish 
material are covered. Structural applications wood-base products 
are discussed. The influence building codes pointed out and the 
outlook given for future uses wood mass building. 


Introduction 


cuss those factors mass home- 
building that influence the use wood 
products, particularly composition 
board and other wood sheet materials. 
Basically, concerns prefabricated 
housing. should pointed out, how- 
ever, that many the properties and 
characteristics that would impor- 
tant desirable the manufacturer 
equally important any progressive 
builder. 


might well this point ex- 
plain that the term 
may cover wide degree fabrica- 
tion, ranging from the precutting 
framing and through the paneliza- 


Presented Session XI, Wood Composition 
FPRS Tenth National Meeting, June 4-7, 


and did advanced work 


was employed for two years research 
cil. His work has included research the 
economic, and code requirements 
framing for dwellings. Worth the desig- 


| representative to FPRS of National Homes 
supporting member. 
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tion framing, insulation, and skin 
materials into complete panel ready 
for site erection and finishing. The 
lower limit fabrication controlled 
the economic advantage 
builder (who may able eco- 
nomically duplicate the 
himself), while the upper limit dic- 
tated the economics presently 
available transportation. National 
Homes’ methods fall into this latter 
classification and emphasis will 
placed this segment the industry. 


Potential Volume Sheet Materials 


million non-farm, single family houses 
(which problematical for this year 
but conservative for the coming ten 
years), annual potential volume 
approximately billion square feet 
sheet material exists the housing 
market. This may broken down ap- 
proximately follows: 


Million 

Square Feet 
Sheathing materials 1,750 
Interior finish materials ~.-.--------~ 2,750 
Exterior finish materials 1,100 


Miscellaneous 


6,000 
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This volume, which currently be- 
ing shared wood, wood base, min- 
eral base, and plastic products, must 
certainly tremendous incentive for 
the producer composition and wood 
base products. For exactly the same 
reason, the manufacturer prefabri- 
cated homes looks these materials 
area for significant cost savings. 
Here, with volume 6,000 square 
feet per house, improv ement one 
cent per square foot reflected 
$60 savings per house. 

With the exception sheathing, 
these materials also enjoy the advan- 
tage being prime importance 
the home-owner judging 
since they are finish materials. For this 
reason, superior product equal cost 
equally important the builder. 


Basis for Use New Materials 


Basically, then, from the point 
view the builder, the use new 
material must justifiable 
basis equal performance 
cost, better performance equal cost, 
sales promotion tool. com- 
puting the advantages disadvantages 
proposed material, its relation 
other portions the house 
considered and the influence this re- 
lationship total cost 

Next discussed will the po- 
tential application, along with de- 
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Fig. coating overlaid plywood trim strip. 
le 
r 
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joints. 
throughout.) 


scription present uses, 
composition board and other wood base 
sheet products prefabricated houses. 


Structural Applications 
—Wall Sheathing 


many people the term 
cated synonymous with the 
term This has his- 
torical basis, for the earliest successful 
attempts prefabrication this coun- 
try leaned heavily upon the use ply- 
wood and today still dominant 
material many systems prefabri- 
cation. 

Since the prefabricator 
concerned with the economical trans- 
portation his product dealers 
ever expanding scale, bulk and 
weight materials and assemblies 
are extremely important him. For 
this reason, many prefabricators have 
adopted the basic method stressed 
skin construction, variation it, 
means reducing weight and 
shipping space, while maintaining the 
necessary strength and rigidity meet 
the standards under which the vast ma- 
jority houses are built. Through the 
use plywood bonded the framing 
one both sides, the size the 
basic framing members may 
duced, weight and space saved 
sacrifice strength regidity. For 
example, National Homes’ 
method exterior wall construction 
utilizes nominal 3-inch studs 
16-inch centers with plywood glued 
and nailed the exterior side, gypsum 
board glued and nailed the interior 
side. 

The substitution the convention- 
ally used fibreboard composition 
board sheathings the newer 
wood base boards for plywood must 
therefore entail the use heavier 
framing with the extreme penalties 
cost, weight, and bulk; alter- 
nate, these products must possess the 
physical characteristics necessary for 
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Fig. 3.—Composition board interior finish material. Note the room-size panels and lack 


(This material offered alternate some houses and not standard 


their use structural materials aid- 
ing the panels resist compression, 
bending, racking, and impact. 

This area where there has not 
quately define the minimum properties 
the board necessary for these func- 
tions. The basic standards for the com- 
pleted assembly exist performance 
standards and building codes, but 
date plywood remains the only stand- 
ard for structural skin material. Con- 
ceivably, improved balance between 
tensile and shear strength, while main- 
taining modulus elasticity and 
thickness appropriate the span be- 
tween framing, might result the 
economical application fiber, com- 
position, chip boards 
skin materials. 

Almost certainly major problem 
the design and development such 
board would the necessity for 
establishing glue bond between the 
board and the framing. Our experi- 
ence with wood base products leads 
believe that the glue 
would not critical but rather that 
the internal shear between plies, fibers, 
chips would have designed for 
the specific conditions loading and 
use. Since intimate bond between 
skin material and framing will result 
expansion and contraction the 
skin, exhibiting itself warpage 
the completed panel, necessary 
that dimensional stability under mois- 
ture changes the same order 
that plywood. 

action, the wall sheathing must trans- 
fer loads, such wind, the framing 
and must, addition, provide support 
for the exterior finish material. gain 
problem peculiar mass building 
encountered. Due the nature mass 
building, the prefabricator 
vide variety appearance while main- 
duced product. One the principal 


means providing this variety 
through the use varied exterior fin- 
ish materials. Included 
five more usual finish materials are 
cedar shakes and 
shingles, both which, for efficient 
operation, must capable being 
applied directly the sheathing. 

the present time there 
plication device, nail, staple, etc. that 
nationally approved the 
insuring agencies for the 
these similar products the 
fiber composition board 
advantage the mass builder and 
that severely limits the usefulness 
these products. This especially 
since shakes and shingles are 
the lowest cost coverage 
can offer. 

One thing that must not 
looked this discussion 
material serving simultaneously ‘he 
sheathing and exterior finish 
Although this method (so called 
building codes, the trend 
toward the more liberal 
type code—plywood has been 
being successfully used such 
terial. The inclusion the function 
exterior finish obviously justifies 
siderable increase allowable cost, 
and the possibility exists that lami- 
nate two materials 
serve the structural functions outlined 
above. 


Exterior Finish Materials 


addition wood shakes, asbestos 
shingles, and masonry veneer 
rior coverage materials, prefabricated 
houses are currently 
grooved plywood, plywood with resin- 
paper faces, hardboard 
siding. These last two are considered 
excellent products, particularly 
from the durability and paint retention 
standpoint. has been noted that, un- 
like natural wood products, local 
ures the paint film not lead 
rapid deterioration the surrounding 


film. 


Exterior finishes present 
tremely difficult problem since they 
volve appearance, taste, and 
preference. The manufacturer 
erage material advised use 
material without imitation 
materials, yet the smooth, flat 
many the wood base 
sales resistance. Attempts take 
products achieve more 
warmth are severely limited 
presently available finishes 
durable only heavily 
mented hide the pattern. 
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the prefabricator prefers 
the largest size sheet that may 
joir The most successful attempts 
problem have been the 
striations, battens that con- 
the eye and thereby make the 
panel joint indistinguishable. 
expected that similar devices will 
con nue utilized the future 
anc that the trend toward single con- 
and larger sheet sizes will 


Roof Sheathing 


same basic method stressed 
skin construction with dependence up- 
material employed exterior 
walls may used the roof panel 
construction. However, with the pres- 
ent trend toward truss construction, 
this factor probably becoming less 
important. 

Conventional spacing roof fram- 
ing inches (on center) with 
trend toward 24-inch spacing. can 
demonstrated that framing costs per 
square foot down spacing in- 
creased 2-, 4-, 6-, and 8-foot. o.c. 
This true post and beam type 
framing where the savings between 
and 8-foot would approximately 
$35 per house. more significant 
the trussed roof method construc- 
tion where between the spacings 
and 8-foot savings $80 per 
house could realized. Proportionate 
savings framing could gained 
intermediate spacings. 

This immediately suggests that 
potential market the post and beam 
method framing exists for sheath- 
ing materials capable spanning be- 
yond inches where such materials 
can produced premium over 
conventional materials that less than 
the differential between framing cost. 
addition, where the board remains 
exposed and has sufficient insulating 
value, more may saved. 

While this method framing may 
basically site fabricated system and 
for this reason the prefabricator may 
more interested the trussed roof 
system with horizontal ceiling. Here 
the situation not favorable for the 
insulative, acoustical, and decorative 
properties the board are sig- 
nificance. addition, the cost 
ceiling system must deducted from 
the roof framing savings. This sug- 
gests that board for these purposes 
should achieve its structural function 
high density rather 
depth, and this turn would 
the nail holding character- 
which are necessary for the ap- 
roofing. 
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Fig. 4.—Exterior view house with hardboard siding, overlaid plywood gables, 
and composition board soffit material. 


For the ceiling system, the more nor- 
mal composition fiber board low 
density and greater depth may suit- 
able, although likely that sub- 
framing system and the more conven- 
tional materials may more economi- 
cal and more acceptable the present 
time. This leads into the single largest 
classification sheet materials, the in- 
terior finishes. 


Interior Finish Materials 


Interior finish materials amount 
approximately 2,750 square feet per 
house. Here, with exterior finishes, 
taste, preference, and final appearance 
cannot overlooked. the interior 
non-bearing partitions, 
cator may reduce framing sizes and 
rely upon the finish materials 
vide stiffness, not strength, the panel 
system. This turn requires glued 
glued-nailed joint between framing 
and skin material. 

The natural warmth and texture 
natural wood much admired 
interior finish material, but experience 
has proved that the mass building 
market best suited small deco- 
rative areas. The general 
large areas for smooth, paintable 
surface free from joints. Basically, 
resemblance the traditional plaster 
finish most popular and some 
areas this extends the textured and 
closely resembles plastered surface. 


Gypsum board has gained its posi- 
tion the interior finish field 
economical means providing such 
surface. This has only 
through the development work- 
able, though certainly not perfect, joint 
taping and nailing system. 

The problem joints and con- 
nection the framing more critical 
interior finish than exte- 
rior material. The following appears 
the most valid approach the 
problem utilizing the potential ad- 


vantages manufactured wood base 
sheets: 

The volume house today single 
story structure with nominal ceiling 
height feet. The maximum length 
wall without intersecting partitions 
(with occasional exceptions) 
feet. Therefore, sheet material 
foot width and available lengths 
feet longer would capable 
face. 

Such material was, fact, basic 
part National Homes’ method 
wall construction until approxi- 
mately 114 years ago. Panels were de- 
signed join behind intersecting par- 
titions. Sheets feet length 
and panels equal size were success- 
fully handled both the factory and 
during site erection. The continuity 
the large sheets added unusual rigidity 
the panel during handling and dur- 
ing service the house. 
system wood moldings was used 
conceal intersections corners, the 
ceiling, and those 
tions that were exposed. Since the ma- 
terial, composition board, was sen- 
sitive moisture content changes, the 
molding system also functioned 
means concealment for dimensional 
changes the board. 

Sales resistance the appearance 
the molding system eventually led 
the abandonment this system, 
spite the many excellent advantages 
offered—structural strength, factory 
finished surface, and minimum joints. 

the basis this experience, 
would appear that 
stable, structural, fiber, composition 
board available 8-foot widths would, 
combination with workable joint- 
ing system for corner and ceiling in- 
tersections, result interior finish- 
ing system sufficient advantage 
the mass builder justify substan- 
tial increase cost 
available materials. Shipping weight 
would lower; the amount field 
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finishing would reduced with re- 
sultant cost saving and lesser hazard 
unsatisfactory workmanship; op- 
portunity would opened for fac- 
tory priming the material pos- 
sibly for panel; with 
sufficient shear strength the board 
fibers plies, the opportunity would 
exist for elimination all nails and 
the reliance upon glue bond con- 
nect the board the framing. This 
turn would further reduce field finish- 
ing costs but most important would 
free the builder from the single big- 
gest problem with dry wall construc- 
tion—nail pop. 


During the period use the 
foot wide sheets composition board, 
entered into research project 
find adhesive for this function ap- 
plicable our assembly methods. 
Those adhesives tested, both the 
laboratory and service, were not suit- 
able for the job. With the switch 
gypsum board the project was aban- 
doned, since glued-only connection 
gypsum board—this reflecting the de- 
shear resistance the paper 
covering. feel confident that 
cient progress has been made the 
field adhesives during the past year 
suitable composition fiber board 
would worth further study. 


One more property necessary 
conjunction with board used in- 
terior finish material 
wall. This resistance vapor trans- 
mission—the function vapor bar- 
rier. Ideally this property should 
provided integral part the 
board and such position not 
interfere with the glue joint between 
board and framing. 


Miscellaneous Applications 


addition the principal uses out- 
lined above, there are several other 
common uses wood base sheet ma- 
underlayment for flooring, 
material, name few. Presently 


are using exterior grade wood 
base composition board soffit mate- 
rial and hardboard skins for the in- 
terior doors. 


trend has been noted toward ma- 
terials lesser durability 
applications, evidently based the 
assumption that the sheltered location 
such material justifies reduction 
durability. This trend has appeared 
those geographical areas where the 
climate most favorable. not 
have sufficient information judge 
the performance such 
more rigorous climates, but expect 
further developments along these lines. 


Influence Codes and Regulations 


The vast majority 
houses are offered the ultimate 
home owner under mortgages insured 
either the Federal Housing Admin- 
istration the Veterans’ Administra- 
tion. the prefabricator, operating 
under many regional jurisdictions, na- 
tional acceptance proposed materials 
paramount importance. This 
turn must supplemented regional 
valuations that are commensurate with 
the actual cost the material the 
builder. 


New materials and unconventional 
uses for old materials must also ap- 
proved under the local codes ali 
levels. The wide variance between 
codes and the obsolescence many 
codes potential hazard all prog- 
ress the building industry. The solu- 
tion this problem the wider adop- 
tion the preformance type code 
under which new methods may ap- 
proved disapproved the impartial 
basis technical evidence. The use 
the performance code, which logi- 
cally began the larger municipalities, 
becoming more common the 
smaller towns and currently many 
communities are the process 
modernizing their codes. This 
encouraging sign and one that should 


the support all those interested 


the technology building. 


Summary 


Large scale expansion the 
market for wood base composition, 
fiber, ply, and chip boards the 
ing market will accelerated closer 
cooperation between manufacturer and 
builder with more attention 
end use. 

lems will more feasible the 
consideration entire and 
the physical properties 
strength, rigidity, insulation, 
ance rather than through the cons: 
tion single product without 
ence other materials involved. This 
will require the development 
niques for the economical testin and 
evaluation the many combin 
framing spacing, and materia! that 
may feasible. 

such interior finishes, the po: 
will improved through the 
include connection framin; and 
other materials, jointing 
and finishing techniques. 

Basic and authoritative 
data will aid materially the 
evaluation, the obtaining 
sary approvals, and the 
ing new products. 

materials with fixed properties, the 
ability the manufactured wood base 
boards varied density, resin 
content, fiber length, etc. with the re- 
tage. This suggests that they are cap- 
able gaining competitive advantage 
against less expensive materials through 
the design structural other 
tions into the product that will provide 
corollary savings the builder. 

ties, the possibility 8-feet wide 
sheets for both the exterior sheathing 
and for the interior finish 
wall construction seems logical 
opment, does the extension roof 
sheathing boards greater spans 
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Boring Tests Particle 


ROBERT HOYLE, JR. 


Research Assistant Forest Utilization, State University 
New York College Forestry, Syracuse, 


study was made the relationship RPM and feed speed 
the production well machined holes for dowel joints particle 
Results were compared boring two flat-pressed and 
_xtruded board, well yellow poplar core stock. The influences 
dowel joint strength particle board density, particle direction, 
and use face veneer are discussed. 


WIDESPREAD INTEREST par- 
boards and the rapidly ex- 
panding facilities for their manufac- 
ture are quite naturally attended 
demand for factual information about 
their machining properties. The pro- 
gressive attitude particle board 
manufacturers support research 
programs this new 
tends new developments and continu- 
ous improvement. expect particle 
boards gain rapid acceptance 
throughout the wood-using ‘industry. 

series experiments deter- 
mine the influence boring tool op- 
erating speeds and feed rates the 
strength glued dowel joints was re- 
cently completed. The results were re- 
ported paper presented the 
Tenth National Meeting FPRS 
June Although confined 
wood, they revealed some basic infor- 
mation the boring process much 
general interest. This research has 
been expanded obtain better un- 
derstanding the boring process 
applied particle boards. 


Review 


The aforementioned 
were limited single dowel size, 
diameter. Machining speeds 
1620, 2880, and 4430 rpm, com- 
bined with feed rates produce shav- 
ing chip thicknesses 1/128, 
1/64, 1/32, and 1/16 inch, were 
used these tests. The tool style was 
the commonly used double 
chine bit. Although tool diameter was 
limited single size, the implica- 
tions which may drawn and applied 
other boring tool sizes will help- 


meeting FPRS Northeast 


section, Oct. 25-26, 1956, in New York City. 

Hoyle, J., Jr. 1956. The effect boring 
and feed rate the strength glued 


Author: R. J. Hoyle, Jr. holds B. of 
degree from Cornell University, 


Y College of Forestry. Formerly employed 
aylor Construction Co., Eastman Kodak 
and Timber Engineering Co., he is now 


arge of wood machining research at the 
ise forestry college. 


ful tool engineers the wood- 
using industry. 

The tests using particle board mate- 
rial differed from those using solid 
wood only the working materials. 
For this reason, and because similar- 
ity results were evident, brief re- 
view the earlier tests solid wood 
order. 

The surface quality the wall 
bored hole affected the thick- 
ness chips cut the boring tool 
and the speed rotation the 
tool. The chip thickness has less influ- 
ence physical roughness the hole 
wall for species high and uniform 
density than for species with low den- 
sity material the springwood and 
summerwood, springwood areas 
only. Ruptured fibers the wall sur- 
faces low density species bored 
high feed rates and large chip thick- 
nesses materially weaken the wood- 
glue bond dowel joints. Species 
high and uniform density are less sub- 
ject tear-out the hole wall fibers. 
Therefore the wood-glue 
dowel joints not materially weak- 
ened the heavier cuts, for species 
high density and uniform structure. 

Boring rpm has greater effect 
joint strength than does 
ness. The rotational speed the tool 
influences joint strength 
heating effect the wood. The rapid 
generation heat high tool rpm 
causes low wood-glue bond strength. 
The heating and often charring the 
hole wall surface believed affect 
the wood-glue bond changing the 
chemical nature the surface and its 
ability form strong molecular bonds. 
similar reduction joint strength 
low boring rpm, 
dense species, attributed longer 
exposure the wall surface the 
heated tool even though the tool tem- 
perature may somewhat lower 
low rpm than would higher 
speed. The harmful effect upon glue- 
ability evidently temperature-time 
relationship. 
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the basis these tests, 2880 
rpm was the optimum boring speed 
and 1/64 1/32 inch was the op- 
timum chip thickness range. Particular 
importance attached the fact that 
extremely low feed rates resulting 
the cutting thin shavings cause 
overheating wood surfaces which 


bonds. 


adapt this information tools 
other diameters, the available ex- 
perimental evidence and operating ex- 
perience indicate that tool speed 
should changed inverse ratio 
tool size, whereas 
should conform the range men- 
tioned above. 


Particle Boards 


The particle boards were contributed 
three different manufacturers and 
represent the flat-pressed and extruded 
types (Fig. 1). The extruded type 
used this work was made hori- 
zontal extrusion press. Another type 
extruded board machine the ver- 
tically arranged press. material 
from this type machine 
cluded these tests. 

Table contains descriptive infor- 
mation the various board materials. 
The particles used these boards 
were produced hammer type hogs 
rather than knife hogs flake ma- 
chines. The materials were 
ticle boards rather than flake boards. 

boards displayed strong tendency 
align themselves with their major sur- 
faces planes parallel the panel 
face platens. the extruded board, 
particle alignment 
the panel surface, but particle di- 
rection was more varied than the 
flat-pressed material. 


All the particle boards were 
made with resin binders. The type 
resin and proportion used formula- 
tion the board mixture has not been 
determined. 


Joint strength dependent upon di- 
rection the bored hole with respect 
the plane particle alignment 
much the same way that joint strength 
wood bored across the grain differs 
from that for joints bored parallel 
the grain. 
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Table 1.—DESCRIPTION PARTICLE BOARDS INCLUDED THE RESEARCH 


DESIGNATION 


Process of Manufacture Flat-pressed Extruded-horizontal Flat-pressed 


Surface and Structure. Softwoods, mainly ponderosa pine Hard and softwood species. Eastern 
red cedar, yellow poplar, soft maple, 
mahogany, willow, ash, red oak, mag- 


nolia, basswood and walnut. 


Softwood species. Eastern white 
hemlock, Spruce, and bark 


Particle description __ Hogged material produced from lumber 
waste. Particles aligned in planes par- 
allel to panel surface. 

Particle length—}," to 

Particle 


Hogged material produced from lumber 
and veneer. Particles more heterogene- 
ously arranged but tending to align 
themselves in a direction perpendicular 
the panel surface. 

Particle width— 


Hogged material produced from 
and unbarked edgings. Particles 
in planes parallel to panel surface 
Range of particle size extremely 

and mixed. 

Particle length— '4" to 4%” 


Specifie gravity* - 


Moisture content 


0.61 


*Specific gravity based on weight and volume in oven-dry condition. 


ticle board were assembled into test 
joints aligned perpendicular and paral- 
the main planes particle 
alignment. Test groups 
boards and were also prepared 
with cross-bands and face veneers 
their surfaces obtain information 
the effect veneering the board. Par- 
ticle board was supplied two den- 
sities. This permitted series tests 
determine the effect density upon 
joint strength for boards alike other 
respects. 

Test material was 
using yellow poplar, common lum- 
ber core material. Dowel joints were 
made yellow poplar for the cross- 
directions. 

All particle boards, lumber, veneer, 
and dowels were conditioned 
equilibrium moisture content per 
cent for period least days 
prior testing. 

The dowel joints tested used 
inch diameter spiral grooved dowels 
(hard maple), fitted into holes 
test specimens, depth inch. 
The joints were double spread with 
resin emulsion ad- 
hesive. Dowel joints were permitted 
cure from days before testing. 

Material for the test specimens was 
cut from flat panels. Panel thicknesses 
were and inch for boards 
and respectively. Lamination was 
necessary obtain stock suitable 
thickness. This was done, using cold 
liquid hide glue. preparing the 
specimens, holes were located away 
from lamination glue lines all cases 
except those bored perpendicular 
the panel face. those cases the hole 
did pierce lamination glue line for 
boards and The effect such 
glue line upon test results 
been studied. believed that this 
effect would small because the glue 
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lines were thin and did not permeate 
the particle board any visible extent. 
Since these laminae were pierced 
distances well below the specimen face 
and inch) they are below the 
level maximum stress initial 
failure the glued dowel joint. 


For those interested the possible 
effect lamination upon test results, 
check density the boards 
their center compared with the 
material near the surface showed the 
following results. The density board 
varied from per cent above aver- 
age near the surface per cent be- 
low average the center. Board 
was uniform density. Density varia- 
tion board was the same that 
board The test specimens did not 
fail the laminations any instance. 

Veneer-faced specimens had cross- 
band 1/16 in. yellow birch and 
face veneer 1/32 in. mahogany. 
The veneer were 
bonded together, and the particle 
board, with cold liquid hide glue. 

Holes were bored with 
double spur machine bit. Dowels were 
diameter difference the range 
1/64 1/32 inch. This assured 
proper 

the basis earlier testing 
this type, sample group size five 
specimens was selected. each rpm- 
feed speed classification there were 
five replications the experiment. 
Very few specimens failed outside the 
test joint and the data for those was 
eliminated from the results. 

For the yellow poplar, 
specimens were tested. 
board specimens were 
used. For particle board 180 test 
board 120 specimens were tested 


T., 
Murphey. 1953. The strength dowel joints 
affected hole size and type dowel. 
Jour. FPRS 72. 


N. A. Norton, and W. K. 


High density board—0.73 
Low density board --0.51 


the high density group and 
mens were tested the low 
group. total 690 specimens 
broken. 

Variables studied were rpm 
chip thickness. Each joint invest: 
specimens bored 
speeds (1620, 2880, and 4430 
and four chip sizes (1/128, 
1/32, and 1/16 inch). 
between particle boards, boring 
tions, and controls were made 
tests. Analysis variance was 
ployed determine significant 
the machining variables. 
statistical results are not included 
this report. 


em- 
ects 


il led 


Specimens were broken Richle 


5000-pound universal testing mach 
using loading rate 0.25 inch 
minute. 

Results are expressed 
breaking load for inch diam 
1-inch long dowel joint, rather 
average shear value the 


Tool RPM and Boring Chip 
Thickness 


The test results obtained for 


ine, 
per 


eter 
han 
ine. 


the 


various particle boards, together with 


those for yellow poplar, are 
comparison. 

The low joint strength 
inch boring chip thickness for 
notable. This attributed the 
ing effect the spurs the low 
rates. Under these conditions the 
evidently exposed the 
temperatures temperature-time 
binations. similar effect obs: 
for particle board This may 
the more open structure 
board, the larger voids possibly 
ing the tool operate lower 
perature. 

The yellow poplar data displays 
duced joint strength similar, 
low, feed speeds (1/128-inch 
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BORING CHIP INCHES 
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DOWEL AXIS PARALLEL 
PARTICLE DIRECTION 
BREAKING LOAD, POUNOS 


BORING CHIP THICKNESS INCHES 


Fig. 2.—Breaking load vs. chip thickness for three particle boards and yellow poplar core stock. 
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Table 2.—DOWEL JOINT STRENGTH 
OPTIMUM BORING CONDITIONS 


Flat- Ex- Flat- 
Joint Strength, Ibs. 
(a) Parallel 
plane of 
particles : 835 925 915 
(b) Perpendicular 
to plane of 
particles - . 730 800 860 
thickness) when bored 


grain. When bored parallel the 
grain, detrimental low feed 
rate noted 1620 rpm only. The 
marked increase joint strength 
1/128-inch chip thickness for yellow 
poplar bored parallel the grain 
2880 and 4430 rpm may indicate low 
spur temperatures, due ease fiber 
separation, combined with low contact 
time between fibers and tool. 

The general picture presented 
these results would indicate that tool 
speeds 1620 and 2880 rpm, com- 
bined with chip thicknesses 1/32- 
inch, represent suitable operating con- 
ditions for the production strong 
dowel joints particle boards the 
type used these experiments. The 
most important result the indication 
detrimental effect small chip 
thickness upon joint strength for par- 
ticle boards. similar result was ob- 
tained earlier tests using hard maple 
and red oak solid wood 

outstanding difference between 
the particle board tests and the earlier 
work solid wood was the good 
strength values developed 1/16- 
inch chip thickness. explanation 
this difference the possibility that 
the small particle components the 
boards limit the fiber length and re- 
duce the flexural strength the board. 
The energy required break the par- 
ticle board shavings into chips and 
eject them from the cutting edges may 
reduced, and the tool heating 
thereby minimized. any event, tool 
feeds particle boards may some- 
what greater than those 
machining solid wood. 


Effect Particle Board Density 
upon Dowel Joint Strength 


Dowel joint strength was greater 
for high density board than for low 
density board. Particle board was 
obtained two densities. The particle 
size and species were alike these 
two boards, but the high density type 
had specific gravity 0.73 whereas 
the low density type had 
gravity 0.51. The strength joints 
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bored perpendicular the panel face 
2880 rpm for boring 
nesses 1/64, 1/32, and 1/16-inch 
showed mean values 815 and 
428 for the high and low density 
samples, respectively. 

The specific gravities boards 
and were 0.68 and 0.61. The dowel 
joint strengths for these specimens 
showed mean values, for joints bored 
perpendicular the plane 
alignment, 680 and 757 respec- 
tively for boards and These two 
values are the region between the 
two joint strengths given above for 
board The fact that the lower den- 
sity board, exhibited greater joint 
strength probably due the large 
size particles strong species, com- 
pared the small size particles 
ponderosa pine board 


Relationship Between Dowel Joint 
Strength and Particle Direction 


Dowel joints exhibited maximum 
strength when the axis the 
was located the plane particle 
alignment. Data supporting this con- 
clusion presented Table 


Effect Face Veneer Dowel 
Joint Strength 


The results presented Fig. rep- 
resent the strength dowel joints 
holes bored particle boards without 
face veneers. Since particle boards 
would ordinarily veneered, the 
strength joints veneered particle 
board interest. Samples par- 
ticle boards and were faced with 
1/32-inch mahogany veneer. 1/16- 
inch cross-band birch veneer was 
used each case. 

Since board was 
product, the plane chip alignment 
was parallel the panel face and per- 
pendicular the dowel axis. the 
case board extruded product, 
the plane chip was per- 
pendicular the panel face and 
parallel the dowel axis. 

The dowel joint strengths for the 
veneered boards were greater each 
case than the joints made 
veneered board. 
were significant the per cent 
according t-tests used the analy- 
sis. The for joints 
bored 1620 and 2880 rpm, and 
1/64, 1/32, and 1/16-inch boring 
Table 

The particle board 
played tendency crumble the 
lip the hole when tension was ap- 
plied the test specimens. stress 


Table 3.—DOWEL JOINT STRENGTHS 
OPTIMUM BORING CONDITIONS 
FOR PLAIN AND VENEERED 
PARTICLE BOARD 


Flat- 
Type Board pressed 
Joint strength, lbs. 
Veneer 793 


700 


analysis indicates that maximum 
occur this area the joint 
the particle boards have lower 
and bending strength 
normal wood, this type beh. 
expected. However, the veneer 
vided improved mechanical 
the hole lip resulting 
joint strength. 

particularly interesting 
that the dowel joint strength 
low poplar, common core 
ial, had mean value 870 
indicates that particle board 
can fully equivalent 
ber core materials dowe 
strength perpendicular 
face, when faced with vene 
cross-bands. 


Conclusions 
tool rpm 2880 resu 


particle board dowel joints 


perior strength those bored 
other speeds used 
suitable rpm range for 


stress 
Since 
ensile 

than 
10r 

pro- 
erties 
roved 


note 
yel- 
nate- 
This 
lum- 
joint 
panel 
and 


1g Su- 


ly. 
diam- 


3000 rpm. 


chip thickness 1/32 inch were most 
appropriate for particle boards. 


1/16-inch 


also 


acceptable. The feed rates may evi- 
dently slightly higher for particle 
board than for solid wood. The con- 
sistent low strength joints bored 
feed rates produce 1/128-inch 


chip thickness was notable. 


Dowel joint strength 


boards was found 


irticle 
when 


the dowel axis was plane parallel 


the direction particle align 


Particle board density was 


rectly related dowel joint str 
Tests boards equal 
acteristics but available 
provided information 
porting this conclusion. 

Veneered surfaces materia 
proved dowel joint strength 
boards. Veneer 


strength properties the 
face the area greatest 
the glue line. Dowel joints 
particle boards strengths 
parable dowel joints solid 
popular lumber. 
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The Ideal Glue—How Close Are 


DON BROUSE 


Forest Products Forest Service, Department Agriculture 


Reviews developments adhesives for woodworking since 1900, 
present status, and what may expected the reasonably 
future. Characteristics ideal glue are listed and opti- 
view taken that many these characteristics may developed 


the future. 

UNUSUAL POWERS are needed 
predict that adhesives will be- 
come increasingly important the 
wood-using industry. may grow- 
ing wood fast are cutting it, 
veneer logs, are certainly using 
basic capital well yearly incre- 
ment. the hardwoods the East 
1953, per cent were high-grade 
logs, about per cent medium-grade 
logs, about per cent low-grade logs, 
and about per cent were cull trees 
The percentage the standing 
timber volume that would make high- 
grade logs declined the Lake States 
from 1936 1953 about follows: 
sugar maple, per cent; 
per cent; and basswood, per 
cent. 

Mississippi, for every 100 pines 
and other softwoods inches and 
over 1935, there were 1948. 
the East, per cent sawtimber 
volume trees under inches 
diameter. The necessity drawing 
more and more our wood supply 
from smaller trees means greater use 
adhesives fabricating wood prod- 
ucts desired strength from 
the smaller pieces. 


prediction greater use ad- 
hesives the future should not dis- 
regard the fact that adhesives are 
the woodworking industry. 
fourth quarter 1955, for example, 
something the neighborhood 300 
million square feet hardwood ply- 
wood was produced (20). For the year 
1955, the production Douglas-fir 
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and other West Coast softwood ply- 
wood (16) topped billion square 
feet (surface measurement) 
inch basis. Based these plywood 
production figures, conservative esti- 
mate would that something over 
200 million pounds adhesives (dry 
basis) were used 1955 the ply- 
wood industry alone. 

Since the role adhesives wood- 
working already big and promising 
become bigger, may quite 
worthwhile take general view 
the field adhesives woodwork- 
ing—what has been the progress 
the past, what the present status, 
and what may expected the rea- 
sonably near future. 


Animal Glues 


1900, the woodworker had but 
one type glue, animal, that was read- 
ily available commercially and that had 
been thoroughly proven use. Today, 
some distinct types are available to- 
gether with several compositions that 
are essentially mixtures different 
types. may interest review 
briefly these developments 
working glues during the last years 
with the thought that such review 
may indicate probable course de- 
velopments the future. 


Animal glues are the oldest type 
woodworking adhesives, and records 
their use back least the 
time construction the pyramids 
Egypt (3). Animal glues are still 
common use and are satisfactory for 
many uses. Like other glues that have 
survived the competition com- 
mercial use, they are capable pro- 
ducing, when properly applied, ex- 
cellent dry bonds wood. 

Animal glues’ limitations are lack 
water resistance and certain oper- 
ating characteristics. For the most part, 
they are the form warm 
solution and the initial set takes place 
result cooling. Permissible as- 
sembly periods vary sharply with tem- 
perature the wood and working 
area and with grade glue and con- 


centration mixtures (18). Conse- 
quently, the conventional animal glues 
that are applied warm are not readily 
adaptable those operations which 
the assembly time must vary within 
each item batch, the produc- 
tion plywood the fabrication 
large laminated items. These limita- 
tions may account part for the fact 
that the big increases the produc- 
tion plywood and glued laminated 
structural members did not take place 
until after other glues were developed. 


The development reliable liquid 
hide glues reduced eliminated some 
the disadvantages the animal 
glues that were used warm, but the 
time liquid animal glues were avail- 
able commercially, other glues had 
gained large share the market. 


First Starch Adhesive 


about 1903, Perkins de- 
veloped practical woodworking glue 
(11). found that 
tapioca starch seemed the most suit- 
able for the purpose, and much the 
starch glue used this country was 
tapioca starch from the Dutch East 
Indies. 


For some purposes, the starch glue 
developed Perkins was distinct 
improvement over the animal glues. 
Although was heated, usually 
mild caustic soda solution convert 
the starch, was cooled before use 
and applied room temperature. Its 
operating characteristics were not 
changed significantly those changes 
temperature commonly occurring 
woodworking shops, and assembly 
periods could vary over comparatively 
wide ranges, least from less than 
minute more than minutes, with- 
out significant effect the quality 
the glue bond. This wide range 
permissible assembly periods was 
distinct importance the production 
plywood. permitted the develop- 
ment procedures that 
creased the speed production and 
marked the development plywood 
manufacturing separate division 
the woodworking industry. 

From about 1903 World War 
duced the United States was prob- 
ably bonded with starch glues. Its 
most important limitations, however, 
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were lack moisture and water re- 
sistance and alkaline reaction that 
stained some species wood. 


Casein, Blood Albumin 


The period World War marked 
the development casein glues and, 
lesser degree this country, 
blood glues. The demand for water- 
resistant for bonding plywood, 
spars, and other wood parts mili- 
tary aircraft doubt accelerated the 
development. 

Like the starch glues, casein glues 
are easy mix and apply. They are 
room temperature and, 
this country, are normally used 
room temperature, although some for- 
mulations can hot pressed. The 
bonds have moderate degree water 
resistance but they cannot withstand 
indefinitely repeated wetting and dry- 
ing prolonged exposure the 
ciently damp permit mold growth. 
However, the moisture content 
the wood adjacent the glue joint 
does not rise repeatedly continu- 
ously above some per cent, 
well-made casein glue bonds may 
tain their original strength and quality 
over many years. 

During and shortly after World 
War the Forest Products Lab- 
oratory worked the development 
adhesives based blood albumin 
(8). While usable formulas and bond- 
ing techniques were developed 
which bonds superior water resist- 
ance casein glues could produced, 
the most highly resistant 
quired hot pressing. The number 
hot presses the 
dustry the United States that time 
was limited, and consequently blood 
glues were seldom used the do- 
mestic plywood industry. They were 
used rather extensively, however, 
Germany, Finland, and Russia. One 
the formulas developed the Forest 
Products Laboratory 
used the English firm, Venesta Ltd., 
during the producing their 
most resistant type plywood. 


Seed Meal Glues 


the early 1920's, Laucks 
developed practical 
woodworking glues based soybean 
meal. The formulation was based 
the protein fraction the soybean 
closely the formulation casein glues. 
Laucks developed the soybean glues 
with particular attention the bond- 
ing Douglas-fir veneer. For that 
species, well for other softwoods, 
the soybean glues have been very suc- 
cessful. They have been used primarily 
producing plywood container 
grade with hardwoods. 
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glues for the soybean 
bonds have characteristics that closely 
resemble those casein glue bonds. 
They have moderate degree water 
resistance, but they will not withstand 
the more severe exposures such pro- 
longed exposure the weather 
damp atmosphere. The development 
this inexpensive glue with its favor- 
able operating characteristics marked 
the start the huge expansion the 
industry. Until 
about 1940, was essentially the only 
type glue used fir plywood. 

Other seed meals such peanut and 
cottonseed can used place 
soybean. one time, adhesive as- 
sumed basically combination 
peanut meal and casein was pro- 
duction commercial scale. Its op- 
erating and 
were favorable, but did not retain 
changes the trends adhesive 
development. 

this same period from 1925 
1940, considerable attention was given 
improving the protein glues. 
some cases, the efforts were successful. 
Combinations soybean meal and 
blood albumin, for example, were for- 
mulated that were capable produc- 
ing bonds more water resistant than 
those made with straight soybean glue. 
basically new types adhesives, 
however, were developed this coun- 
try during that period, and the atten- 
tion the investigators began turn 
other basic materials for adhesives. 


First Phenol-Formaldehyde Resin 


some his early patents, Dr. 
Baekeland (1) described the formu- 
lation and use 
hyde resin adhesive for bonding. 
Apparently the market for molding 
powders based phenol resins was 
much more promising than the mar- 
ket for woodworking glues. Conse- 
quently, the use phenol resins for 
wood bonding was not pushed that 
time. 

the early the regulated 
economy Germany diverted casein, 
the most popular glue base that 
period, uses other than glue and 
produced pricing system 
mitted bringing synthetic-resin glues 
onto the market price that could 
tolerated for woodworking. The 
firm Goldschmidt brought the 
market phenol- phenol-cresol for- 
maldehyde resin for wood gluing. 

The Goldschmidt glue that gained 
first attention the United States 
was the form dry film consist- 
ing essentially partially reacted 
resin carried 
thin, porous paper. This film glue 
required temperature about 
complete the proper curing. This 


comparatively high temperature neces. 
sitated hot presses and consequently 
limited the use thin 
the plywood manufacturers Europe, 
however, the use hot presses for 
bonding was not uncommon. 
quently, they accepted 
ments more readily than plywood pro. 
ducers this country, where ho: 
ing plywood was rarely done 
that time. 

(15) secured the right the 
Goldschmidt film phenolic Tego, 
this country. Shortly after its intro. 
duction, the Resinous and 
Chemical Co., Philadelphia, se. 
cured the rights 
equipment produce Tego. 

glues, when properly used, 
resistant water and other 
high temperatures, and have 
repeatedly more resistant treme 
exposure than the wood (4). 
For the first time the history 
glue was available that was 
producing bonds that could relied 
upon withstand any service 
tions that the wood itself with- 
stand. This 
broadened greatly the uses 
plywood and particularly structural 
plywood. The development 
stressed-skin unit for 
housing, for example, 
been greatly retarded except ior the 
availability adhesives capable 
producing bonds the plywood that 
were reliable under all conditions 
service. 

Following closely after the introduc- 
tion phenol-resin glue film form, 
several the resin producers devel- 
oped and marketed phenol-resin glues 
liquid form dry powders that 
could suspended dissolved 
The forms that could 
liquids conventional spreaders 
proved more popular than the 
film. the present time, the film glue 
used primarily for bonding 
highly figured veneers. 

The liquid types, however, 
wide acceptance the pro- 
ducers the Pacific This 
acceptance brought the 
depended upon serve well 
severe conditions use. The 
ity such highly resistant ood 


product and, consequently, 


creased the use plywood for 
poses requiring highly durable 
ing. 1956, for example, 
duction the highly resistant Ex- 


MAY, 


the United States and some 


itroduction Urea Resins 


after the introduction 
indu rie introduced Germany 
synt! tic glue based urea-formalde- 
resin. The glue consisted essen- 
the condensation product 
ind formaldehyde. The reaction 
was stage which the 
and the final curing com- 
the bond under heat and 
The advantages the early 
glues over the phenol-resin 
glues were somewhat lower curing tem- 
peratures, colorless glue line, and 
lower price. The Casein Com- 
pany America, later absorbed 
Borden, introduced 
glues this country. 

The next step was the development 
catalysts that accelerated the urea- 
formaldehyde reaction degree that 
permitted curing room temperature. 
the beginning World War 
several companies were producing urea- 
resin glues both the hot-setting and 
room-temperature-setting types. 

The urea-resin glues have found 
large market the hardwood plywood 
and furniture fields. 1955, some 
million pounds urea- and mela- 
mine-resin glues were used the ply- 
wood industry. For the same year, the 
consumption phenol-resin glues was 
million pounds (9). The urea-resin 
glue line almost colorless, and resins 
formulated set room temperature 
will set rapidly mildly elevated tem- 
peratures (about minutes 145° 
for example). They respond well 
curing high frequency heating. 
many applications, the curing time 
could thus reduced matter 
seconds the use suitably designed 
circuits and jigs. 

These resins can extended re- 
duce costs with little decrease dry 
joint strength, and they are sufficiently 
durable give good service domes- 
tic furniture, architectural wall panels, 
and similar interior uses. Urea bonded 
joints are not 
durable withstand prolonged expo- 
sure the weather tempera- 
tures much beyond the human com- 
fort range (21). 


Development Melamine Resins 
The next type adhesive de- 
veloped for woodworking 
resin that was 
CIBA (Chemical Indus- 
Basel). chemical structure, 
resembles urea, and when 
for glues for wood, mela- 
has some similarity urea 


resin the hot-press type. The differ- 
ences, however, are probably greater 
importance than the similarities. 

Melamine-resin glues require com- 
paratively high curing temperatures, 
they are more costly, and far 
room-temperature-setting formulation 
has been found that acceptable for 
general use woodworking. the 
other hand, melamine-resin glue bonds 
are very resistant severe conditions 
service. severe laboratory tests, 
phenol-resin bonds are more resistant 
than those made with melamine-resin 
glues, and limited tests have indicated 
that melamine-resin glues not bond 
preservative-treated veneers well 
phenol-resin glues. For many purposes, 
though, they may considered equal 
the phenol glues durability. 

Presumably because costs and op- 
erating characteristics, the straight 
melamine-resin glues have not found 
wide use the woodworking field. 
Melamine resins are compatible with 
urea resins, however, and the two can 
mixed any proportion. These 
melamine-urea blends have proved 
useful for fabricating glued products 
that require more resistant glue bonds 
than can provided straight urea- 
resin glues. 


Resorcinal Resins 


about 1943, the Pennsylvania 
Coal Products Co., later absorbed 
Koppers Co., began offering wood- 
working glue based resorcinol 
resin. Resorcinol one the dihydric 
phenols, and more reactive than the 
mono-hydric phenols and cresols used 
preparing the adhesives that 
commonly term phenol glues. Resor- 
cinol-resin glues, consequently, can 
cured room temperature degree 
that sufficient for many purposes, 
and they only ‘moderately ele- 
vated temperatures laminates 
even the denser species for struc- 
tures that will fully exposed the 
weather (19). The 
tages are cost and the lack curing 
below about 70° 
resins can blended with phenol 
resins and, consequently, the cost item 
can reduced somewhat for those 
higher curing temperatures required 
the straight phenols cannot tolerated. 


Use Polyvinyl Resins 


about the end World War II, 
the supply animal glue became lim- 
ited glues were 
offered the woodworking industry 
substitute. many respects, these 
polyvinyl glues are very suitable for 
woodworking, particularly for certain 
assembly operations furniture fabri- 
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cation. They produce colorless glue 
line, they are marketed ready-to- 
use emulsion, the working life in- 
definitely long, they set quickly, their 
resistance moisture exceeds that 
animal glue some extent, and since 
they are only slightly acid they not 
stain significantly. They have disad- 
vantages, however, that should con- 
sidered before deciding use (10). 

All the other synthetic-resin glues 
discussed far are the thermoset- 
ting type that, once properly cured, 
remain firm and rigid even though the 
temperature the glue bond may 
raised above the curing temperature 
the glue. The polyvinyl resins, how- 
ever, belong the thermoplastic group 
that does not set permanently 
firm, rigid condition, but yields slightly 
under continuous stresses below fail- 
ing load. Consequently, they are not 
entirely suitable for use bonds that 
are constantly under stress and where 
firm bond high strength and 
resistance creep essential. 

other uses, such dowel and 
mortise-and-tenon joints, this flexibil- 
ity seems advantage. tests 
dowel and mortise-and-tenon joints 
exposed conditions similar those 
expected furniture normal do- 
mestic use, the polyvinyl 
formed better than other glues com- 
monly used for assembly joints 
furniture (14). The desirability 
reducing controlling the creep char- 
acteristics has been recognized, and 
some the producers polyvinyl 
glues are attempting improve their 
polyvinyls compounding them with 
thermosetting resins that will increase 
the rigidity the glue joint. 


Improving Quality 

Throughout the development 
woodworking glues, many attempts 
have been made improve the glues 
eliminating reducing the effect 
some objectionable characteristics. 
Some these attempts were to: 

increase the resistance animal 
glues water and micro-organisms 
the addition preservatives and tan- 
ning agents (5). 

Increase resistance casein glue 
and soybean glue micro-organisms 
the addition preservatives (7). 

Increase the water resistance 
casein and soybean glues formulat- 
ing with blood albumin. 

Improve the working character- 
istics urea-resin glues the addi- 
tion fillers such 

Accelerate the cure phenol- 
and urea-resin glues the use 
acid catalysts. 

While several these attempts 
improve the characteristics 
tain type glue have been successful, 
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the improvement has been one de- 
gree only, and the fundamental char- 
acteristics have remained limiting 
factors. However, the blending two 
types glue, such phenol and 
polyvinyl, and the development new 
types resins appear offer greater 
promise. 

The adhesives now available for 
bonding metal metal illustrate some 
the possibilities improving ad- 
hesives combining different types 
resins. For several years, casein- 
rubber latex combinations had been 
used for bonding metal sheet mate- 
rials wood. Although the bonds 
were strong enough for 
poses, they were not strong enough 
considered adequate for struc- 
tural units which the strength 
the bond was critical. 


Recent Developments 

the early however, ad- 
hesives and processes were 
developed that, when properly used, 
produced bonds high strength and 
durability between sheet metal and 
porous materials. Since that time, sev- 
eral other resins and 
esses have been developed for the 
adhesive bonding metal metal 
and other materials. Nearly all 
the current adhesives for metal bond- 
ing are based the combination 
elastomers thermosplastic resins 
reduce stress concentration and thermo- 
setting resins provide the desired 
rigidity and resistance for the glue 
bonds. Some the current combina- 
tions are vinyl-phenolic, neoprene- 
phenolic, and nitrile rubber-phenolic. 

The bonding metals involves the 
preparation the surface the metal 
beyond merely removing dirt, grease, 
and other foreign materials. More 
less standardized procedures for pre- 
paring aluminum surfaces for adhesive 
bonding have been developed (6). 
For other metals, such magnesium, 
titanium, and stainless steel, further 
investigations are needed, 
investigations may disclose some the 
unknown characteristics fundamen- 
tals adhesion that may find future 
application woodworking glues. 

desirable characteristic adhe- 
sives for metals that they 100 
per cent reactive that solvent 
liquid gaseous products reac- 
tion must removed after the adhe- 
sive spread the metal. While 
this characteristic less importance 
bonding wood than 
metals, there are operations wood 
bonding that could improved the 
bonding process caused change 
the moisture content the wood. 

The development recent years 
new polyester resins for glass fabric 
laminates and epoxy resins for coat- 
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ings were considerable interest 
the adhesive industry because these 
resin systems were liquid form for 
convenient spreading, but the solvents 
reacted chemically with the resin with- 
out the evolution by-products. The 
epoxy resins have far proved much 
more promising wood adhesives 
than have presently available polyester 
resins. 

These epoxy resins are generally re- 
action products bisphenol and epi- 
chlorohydrin, and are prepared for 
adhesive use incorporating certain 
amines curing agents (2). These 
epoxy-resin adhesives can produced 
readily spread liquids capable 
curing 70° higher. Pot lives 
are generally short but progress 
the use newer amine curing agents 
has extended pot lives somewhat. Be- 
cause solvents volatile 
products are released curing, these 
adhesives not require the high 
bonding pressures commonly used 
wood gluing. They not, however, 
normally possess high tackiness charac- 
teristic adhesives. 
Epoxy resins can combined with 
other resins such certain polyamide 
resins phenol resins. They can also 
combined with various fillers 
modify their properties. 

Straight epoxy resins are relatively 
colorless, soluble organic solvents 
before curing, more expensive than 
other resins present, and generally 
tend retain certain amount 
thermoplasticity elevated tempera- 
tures although the resins with proper 
curing agents are potentially thermo- 
setting. Perhaps their outstanding 
property adhesive high de- 
materials including wood, metals, plas- 
tics, and glass. They not have out- 
standing moisture and water resistance, 
and their other durability characteris- 
tics have not yet been adequately 
investigated. They have found impor- 
tant applications bonding metal for 
aircraft, but present they seem 
show outstanding advantages for 
bonding wood wood. Their high 
cost and other limitations cited further 
limit their present consideration this 
field. They have been used consid- 
erable extent for laminating impreg 
for die models for the auto indus- 
try (13). 

Another field that appears offer 
niques wood bonding contact- 
setting adhesives. Within recent years, 
many patents have been granted for 
contact-setting 
adhesives. While many these have 
been directed toward the packaging 
field, some have been directed toward 
the bonding such wood products 


insulation board acoustical tile 
the building field. 

The asphalt mastics and rubber-base 
adhesives for bonding wood and lino. 
leum floors may considered 
tact-bonding-cements, and the bonding 
plastic table tops plywood base 
often done with contact 
Equipment available commerci 
provide roller pressure for this 
tion bonding decorative 
wood faces. successful, ad. 
vantages are obvious because vould 

While the few tests made the 
Forest Products Laboratory indi- 
cated that none these 


producing bonds that are 
and durable enough serve the 


gluing stressed members, 
appear that some them 
near the stage where they 
faces rapid, economical 
When such procedure can dem- 
vances the use paper-bas« over- 
lays for lumber and plywood 
predicted without hesitation. 
contact pressure adhesive 
producing strong, durable bonds under 
roller pressure only can 
the impact will felt strongly the 
housing industry, because 
would permit sharp reduction 
the labor costs and time fabricating 
the building units. 


Characteristics Ideal Giue 


listing all the desirable charac- 
teristics ideal glue for wood- 
working may very disappointing 
because one type glue available 
present meets all the 
any means, and because the list 
will show characteristics that appear 
mutually exclusive the light our 
present knowledge. must recog- 
nized, however, that two 
tics, indefinite working life and rapid 
setting, that seemed mutually 
have measure been provided the 
polyvinyl glues. The same 
quick cure combined with 
able working characteristics also 
been provided taking advant. 
cuits for rapidly raising the te: 
ture the glue line. 

The possibility developing 
catalysts that will remain stable 
nary temperatures and become 
not been thoroughly investigate: 

study the basic propertic 
glue must have and 
fields are promising steps ‘he 


a 
4 
4 
4 
i 
| 
| 


chemists the development im- 
adhesives. 

encouraging recall that many 
glues now commonplace would 
considered impossible the 
available 1900, for ex- 
This survey the progress 
oodworking adhesives since 1900 
justify optimistic and rather 
we! grounded hope that many the 
desired but not now 
ava able current glues will de- 
and shorter time than the 
conservative may think. 
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ylation sawdust. Then veneers were esterified vapor phase 
technique using three modifications. Dimensional stability was im- 
proved all cases and work with other stabilizing agents 


progress. 


RECENT ARTICLE, Thomas (1)? 
describes new method for the 
activation and acetylation cellulose 
which involves impregnating cellu- 
lose with certain combinations 
urea with other compounds, drying, 
and esterifying with acetic anhy- 
dride elevated temperatures. Tri- 
acetates with unusually high degrees 
polymerization (D.P.) are pro- 
duced very rapidly this method. 
Another rapid method for the 
acetylation cellulose described 
Blume and Sweezey This 
Session VIII, Chemical Utiliza- 


tion, FPRS Tenth National Meeting, June 4-7, 
1956, Asheville, The paper was read 


the meeting Dr. Hall, Director, 
Forest Products Laboratory, Madison, Wis. 

The Authors: Clermont received chemi- 
cal degree from McGill University 
and from New York State College 
Forestry, Syracuse. has been engaged re- 
wood chemistry for the past nine 


years the Ottawa Laboratory. 

nical University, Darmstadt, Germany. did 
post work Heidelberg University be- 
fore Canada 1940. Dr. Bender has 
connected with the 
1942 and now Head the Wood 
Section. 


method uses the system, acetic 
anhydride—potassium acetate 
mides such dimethyl formamide 
(D.M.F.), gamma lactones the 
reaction medium. Products obtained 
this method also have high 
molecular weight. 

Various investigators 
jected wood acetylating treat- 
ments. all cases where acid 
catalyst such sulphuric acid 
used, serious degradation, loss 
strength, occurs. Hess (3) found 
that pyridine-swollen wood could 
readily acetylated with solution 
acetic anhydride pyridine. The re- 
sulting material was undegraded and 
had high acetyl content. These 
findings Hess form the basis 
the work Stamm and co-workers 
(4). Stamm acetylated wood 
vapor atmosphere pyridine and 
acetic anhydride. The treated mate- 
rial has greatly increased dimen- 
sional stability. 
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The anti-shrink effect acetylat- 
ing and other esterifying treatments 
wood based the fact that 
these treatments some the hydro- 
philic hydroxyl groups cellulose 
and lignin are replaced more 
bulky and less hydrophilic groups. 
The increase bulk keeps the wood 
permanently swollen state and 
present generally considered the 
more important the two factors. The 
for acetylation wood lies the fact 
that the use both sulphuric acid and 
pyridine can avoided. Whereas sul- 
phuric acid most objectionable 
account its degrading effect 
wood, pyridine rather expensive and 
presents some health hazards. 


During the summer 1954, some 
preliminary 
ments (8) were carried out the 
Ottawa Forest Products Laboratory 
which black spruce sawdust was 
acetylated under various conditions. 
The aim these preliminary experi- 
ments was establish optimum con- 
ditions for acetylation wood. 

Factors investigated were: tem- 
perature, amount impregnation, 
moisture content, effect catalyst 
used, and effect acetic anhydride 
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Table 1.—EFFECT REACTION TEMPERA- 
TURE ACETYLATION (LIQUID 
MEDIUM) UREA-IMPREGNATED 
SAWDUST (BLACK SPRUCE) 


Time (min.) 
After Induction Total 
Temp. Induction Period time Acetyl 
Period (min.) (min.) 

35 15 50 30.0 

95. 10 15 25 31.0 
3 15 18 32.3 
125_- 1 15 16 32.1 
138_ 0 15 15 32.7 


concentration the acetylating me- 
dium. some cases, D.M.F. was 
used the acetylating medium. 

After having established these 
preliminary studies suitable condi- 
tions reaction, the sawdust was 
replaced veneers black spruce, 
white birch, and poplar. choosing 
relatively thin sections (not thicker 
than inch the problem pene- 
tration with urea and salt impreg- 
nants was eliminated. The impreg- 
nated veneers were found 
readily treatable the liquid and 
the vapor phase, yielding products 
with high acetyl contents, and good 
mechanical properties. 

After having established condi- 
tions for simple and efficient meth- 
ods acetylating veneers, some fur- 
ther work was carried out with bulk- 
ing reagents other than acetic 
anhydride. Phenylisocyanate 
known react with cellulose under 
certain conditions. Schnaebeli (5) 
claims have reacted the free hy- 
phenylisocyanate the presence 
The final reaction product 
cellulose-triphenyl-carbamate. Re- 


30 


25 


Content Per Cent 


Minutes 


Fig. 1.—Rate acetylation the vapor 
phase yellow birch veneers 138° 
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action times were 12-14 hours 

The general reaction can ex- 
pressed follows: 


Both liquid phase and vapor phase 
treatments veneers impregnated 
with D.M.F. were carried out. 


Experimental Part 


Preliminary Experiments the 
Rapid Acetylation Sawdust 
(Liquid Phase) 


Black spruce sawdust 40-60 
mesh size was used throughout this 
investigation. Impregnation was car- 
ried out simply letting the saw- 
dust soak for about minutes 
solution containing urea “impreg- 
and ammonium sulphate “‘cata- 
filtering off the excess solution, 
and drying 105° all experi- 
ments, unless otherwise reported, 
samples dry sawdust 
pended 125 ml. acetylating medium. 
The reaction flasks were equipped with 


condensers. The acetyl content 


was determined the method 
Eberstadt (6) and the method 
Phillips (7) slightly modified 
form. 

Reaction Variables: The variables 
included temperatue acetylation, 
amount catalyst—impregnant 
the wood, moisture content, type 


catalyst, and amount acetic anhy- 
dride used. 


Temperature: The temperature 
range studied varied from 85° 
138° all cases, except 138° 
when the reaction 
neous, induction period was ob- 
served varying from min. 125° 
achieve the same degree acetyla- 
tion (about per cent acetyl 
groups), min. were required 
138° C., min. 85° Results 
are listed Table and Fig. 


Amount Catalyst—Impregnant 
the Wood: The sawdust was 
soaked urea-ammonium sulphate 
solutions various concentrations, 
dried, and the per cent weight in- 
crease determined. was found that 
per cent retention catalyst- 
impregnant the wood was 
under the conditions studied. 


Moisture Content: Impregnated 
sawdust moisture contents vary- 
ing from 150 per cent was 
acetylated the liquid phase 125° 
for hr. Results indicated that 
under these conditions the initial 
moisture content had effect the 
degree acetylation. Results are 
listed Table 


Table MOISTURE CONTENT 
ACETYLATION (LIQUID MEDIUM) 
UREA-IMPREGNATED 


= 


Moisture 

Induction Period Content Acetyl 

(sec.) % % 

18 10 0.6 

15 15 30.7 

0 30 31.9 

0 50 31.5 

0 100 1.6 

0 150 31.7 
*Reaction time: 1 hr. Temp. 125°C. Ace'ic An- 


hydride used: 125 ml. 


Effect the Salt Component 
(Catalyst) the Impregnating 
tion: The sawdust was 
with solutions urea, conta‘ning 
salts weak and strong acids. hese 
included: ammonium sulphate, 
monium chloride, sodium 
zinc chloride. The acetylation was 
carried out 125° for min. 
using for each 0.5 
tried, the urea-ammonium su! 
combination was found the 
most effective. This the 
findings Thomas (1) with 
lose. 

Anhydride Acetylating 
Impregnated sawdust was 
mixture acetic anhydride with 
inert solvent such The 
anhydride concentration the solu- 
tion varied from per cent 
cent; the reaction was carried out 
110° for hr. was found that 
anhydride wood ratios greater 
than 8:1 did not affect the 
acetylation appreciably. Below 
value, the acetyl contents decreased 
rapidly. Results are listed Table 


Acetylations (Liquid Phase) Using 
Dimethylformamide 
Reaction Medium 


The function urea the above 


described acetylations not clearly. 


understood. known that urea 
good swelling agent for cellulose and 
wood. This property might 
cient explain the remarkable case 
acetylation after urea 
tion. Another compound which also 


Table 3.—EFFECT ACETIC RIDE 
CONCENTRATION 
MEDIUM ACETYL CON 
TENT (LIQUID MEDIUM) 


Composition Solution 


Acetic Reflux 


Anhydride Toluene Temp. 

125 25 127 6 

60 90 113 

30 120 110 8 

15 135 110 0 

10 140 110 ‘ 

5 145 110 6 


; 
4 
q 
, 
15 
Yellow Birch 
- 
*Reaction time: hr. 


wood considerable degree 
carried out, using this com- 
reaction medium. 

tect Temperature: The reac- 
and parts acetic anhydride, 
added catalyst. The tempera- 
tur ranged from 95° 144° 
tion time was hr. was found 
the below 135° C., acetylation pro- 
cee rather slowly this medium. 
Re: are listed Table 

fect Various Salts the De- 
Acetylation: The reaction 
ion D.M.F. acetic anhy- 
which different salts were 
catalysts. Refluxing was con- 
tinued for hr. 150° Results 
indicated that ammonium sulphate 
was far the best catalyst although 
potassium acetate also gave good re- 
sults. Results are listed Table 


Dimensional Stabilization Ve- 
neers Vapor Phase Treatments 
with Acetic Anhydride and 
Phenyl Isocyanate 


Sampling: Sheets yellow birch, 
aspen poplar, and white spruce 
veneers, 1/16 and inch thick, were 
cut into strips inch wide and 
inches long. The strips were num- 
bered and specimens from adjacent 
sections the same veneer sheet 
possible, variations due differences 
content springwood and sum- 
merwood. 


Vapor Phase Acetylation Urea- 
Ammonium Sulphate Impreg- 
nated Veneer Strips 


The specimens, inch thick- 
ness, were placed suction flask 
and impregnated with solution 


VENEERS 
VAPOR PHASE OVER DIMETHYL- 
FORMAMIDE AND ACETIC 
ANHYDRIDE FOR 
HOURS 125° 


Acetylating Medium 


Acetic KAc 

D.M.F. Anhydride 

Species % % Sqlution % 
69.0 

73.6 

48.6 

72.3 

46.3 
63.0 

46.3 

44.1 

50 0 4 46.0 
60.0 
52.8 


containing per cent urea and 
per cent ammonium sulphate. The 
was evacuated for about 
minutes and the vacuum then re- 
leased. This treatment was repeated 
few times for total impregnation 
time about min. The samples 
were dried oven 105° 

For the reaction rate studies the 
boiling point the acetic anhydride 
(138°C.), the strips were simply 
attached piece nichrome wire 
and suspended wide mouth two- 
liter round bottom flask. The treated 
samples were washed hot water, 
washed again with hot water until 
free acid, dried, and the acetyl 
contents determined modified 
Phillips (7) method. 

For the bulk acetylation large 
number samples tested for 
volumetric swelling 
strength, glass reaction vessel was 
used which ten samples could 
suspended one time and treated 
for hr. The vessel was immersed 
oil bath kept 105° Results 
are listed Tables and 


Vapor Phase Acetylation Potas- 
sium Acetate Impregnated 
Veneer Strips 


Strips inch thickness were 
vacuum impregnated with aqueous 
solutions potassium acetate and 
dried 105° Acetylation was car- 
ried out glass vessel suspend- 


ing the impregnated samples over 
mixtures D.M.F. and acetic anhy- 
dride. The vessel was immersed 
constant temperature oil bath kept 
125° Treatment lasted hrs. 
Results are listed Tables and 


Vapor Phase Treatment with 
Phenylisocyanate 


The thick samples were 
impregnated with D.M.F. under 
vacuum for min. room tem- 


ACETYLATION REACTION 
FORMAMIDE (LIQUID MEDIUM) 


Temp. Acetyl 


Catalyst 
Ammonium Sulphate. 144 32.4 
Ammonium Sulphate__ __. 135 33.5 
Ammonium Sulphate 125 18.0 
Ammonium 109 17.2 


*Reaction time: hr. Ratio: D.M.F.: 
anhydride 1:4, catalyst added: 1 gm. 


Table 5.—EFFECT VARIOUS SALTS 
THE DEGREE ACETYLATION 


Acetyl 

Catalyst Time 
Potassium Acetate. ______- 1 hr. 27.9 
Sodium Acetate ____- 1 hr. 24.5 
Potassium Acetate..._..__.. 15 min. 19.8 


*Reaction Temp.: 150°C. D.M.F.: acetic anhy- 
dride ratio 1:1, catalyst added: gm. 


Table 6.—VOLUMETRIC CHANGES ACETYLATED SPRUCE, POPLAR, AND BIRCH VENEERS 


Poplar Spruce 


Property 


O.D. volume before acetylation c.c. _ 


O.D. volume after acetylation c.c.___ 6.50 
Water-swollen volume 6.89 
Volume change 0.39 
Anti-shrink efficiency 


Acetylated Control Acetylated Control Acetylated Control 


*Acetylated the vapor phase after impregnation. 


Table 7.—SPECIFIC GRAVITY AND FLEXURAL STRENGTH ACETYLATED 
SPRUCE, POPLAR AND BIRCH 


Spruce 


6.94 6.94 6.55 6.25 

-1¢ 0.18 0.72 0.20 0.77 

Poplar Birch 


Acetylated Control Acetylated Control Acetylated Control 


Acetyl content 19.3 
0.45 
Modulus Rupture 6870 


0.37 0.54 0.45 0.70 0.62 
11970 10480 14470 15780 21875 


*Acetylation in the vapor phase of urea——(NH4) »SO4 impregnated veneer over acetic anhydride at 106°C. 


for hour. 


Table 9.—PROPERTIES VENEERS ACETYLATED THE VAPOR PHASE WITH 
50% D.M.F.—50% ACETIC ANHYDRIDE MIXTURE 


Acetyl 
Spruce. 20. 


Anti-Shrink 
Efficiency % Controls Treated Samples 
11970 9740 
14470 15680 
60.0 21800 22100 


*Treated 125°C. for hrs. Impregnant: 10% solution. 
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perature. The impregnated samples 
were then suspended glass vessel 
containing about mls. pheny- 
lisocyanate and placed oil bath 
100° for various periods 
time. The treated samples were 
washed with D.M.F., water, acetone, 
and dried 105° Results are 
listed Table 10. 


Volumetric Swelling and Flexural 
Strength Determinations 
Treated Samples 


The swelling 
volved the determination the 
oven-dry volumes the veneer sam- 
ples and the water-swollen volumes 
after hr. immersion period. The 
anti-shrink efficiency (A.E.) was 
determined thus: 

control treated sample 

swelling control 

The flexural strength tests were car- 
ried out samples inch thick, 
inch wide, and inches long. The 
specimens were tested over 3-inch 
span under center loading load 
machine speed 0.052 inch per 
minute. 


Discussion Results 


Acetylations sawdust impreg- 
nated with urea and catalyst pro- 
ceed smoothly temperatures lower 
than reported far literature for 
acetylations cellulose. The figures 
Table show that acetyl values 
obtained 85° are not far below 
the maximum obtainable 138° 
Moisture content the wood has 
not been found critical under 
the experimental conditions used 
(Table 2). 

Acetylations can carried out 
effectively toluene solution 
acetic anhydride long the ratio 
acetic anhydride toluene not 
lower than (by volume); 
below this ratio, the acetyl contents 
fall off sharply (Table 3). 

D.M.F. offers some advantages 
Being liquid and miscible with acetic 
step procedure. 
quired, however, are higher than 
the case urea impregnation, for cor- 
responding degrees acetylation 
(Table 4). 

the various salts which were 
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Table 10.—VAPOR PHASE TREATMENT 
IMPREGNATED VENEERS 
WITH PHENYLISOCYANATE 


Time 
Treatment Temp. 
(hrs.) "Ks % 

1 100 66.3 
125 59.8 
125 77.3 

1 100 0 
125 22.4 
125 69.0 


tried catalysts, only ammonium 
sulphate and potassium acetate were 
found very effective (Table 5). 

Treatment veneers liquid 
media the above techniques pos- 
sible. However, vapor phase treat- 
ments seem more practical for 
veneers. The anti-shrink efficiency 
produced acetylations carried out 
the vapor phase spruce, poplar, 
and birch veneers shown Table 
the rate acetylation the vapor 
phase shown Fig. 

The increases specific gravities 
vapor phase—acetylated veneers 
spruce, poplar, and birch (shown 
Table 7), are greater than those 
Erickson (4) for similar acetyl con- 
tents. The reason for this might 
some retention urea, spite 
extensive washing. The figures for 
the modulus rupture (also shown 
Table 7), show appreciable loss 
strength. 

Potassium acetate impregnation, 
followed vapor phase treatment 
acetic anhydride—D.M.F. mix- 
ture proved quite effective with re- 
gard dimensional stabilization (as 
shown Table 8), especially with 
spruce veneers. Whereas the urea- 
ammonium sulphate impregnated ve- 
neers after vapor phase acetylation 
with acetic anhydride show appre- 
ciable (up per cent) loss 
strength, vapor phase treatments 
veneers (impregnated with per 
cent potassium acetate solution) over 
mixture D.M.F. and acetic an- 
hydride resulted high anti-shrink 
and loss strength. 
The observed values for 
treated poplar and birch veneers 
were per cent higher than those 
controls. This treatment was 
equally efficient with all species in- 
vestigated. (Results are listed 
Table 9.) 


addition acetylation studies, 
series experiments with 
isocyanate also reported. 
swollen D.M.F. and exposed 
vapors phenylisocyanate for 
hrs. showed high (up 
per cent) anti-shrink efficiency, 
(Results are shown Table 10.) 
phenylisocyanate vapor-treated 
neers showed increased mechanical 
strength over controls. The treated 
veneers appeared unchanged 
Work with other bulking agents 
progress and will reported ina 
later publication. 


Summary 


After preliminary studies the 
conditions for the acetylation saw- 
dust, veneers were esterified ipor 
phase technique using the ving 
three modifications: 

Veneers impregrated with 
dried, and exposed an- 
hydride vapor. 

Veneers impregnated with po- 
tassium acetate solution, 
and exposed vapors mix- 
ture D.M.F. and acetic an- 
hydride. 

Veneers impregnated with 
D.M.F. and exposed 
phenylisocyanate. 

all cases dimensional 
was improved. Work with other sta- 
bilizing agents progress. 

Veneers with acetyl contents over 
per cent and anti-shrink 
over per cent were produced 
methods and 

Veneers with anti-shrink efficiencies 
over per cent and slightly increased 
strength per cent increase 
R.) were obtained method 
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Consumer purchases charcoal from retailers lowa exceeded 


Retail Marketing Charcoal 


lowa 


Associate Professor and Research Assistant, Department Forestry, 


Iowa State College, Ames, 


one-half pound per person (considerably below some national es- 
‘imates) during 1955, increase two-tenths pound over the 
year. Per capita sales varied greatly marketing areas 
different population classes. One type retail outlet (grocery 
stores) and one size bag (10 pound) dominated the marketing 
picture. general way, the results this study probably are 
applicable most sectors the 


Introduction 


THE LAST FEW YEARS con- 
siderable interest has been ex- 
hibited forestry and forest product 
circles over the possibility disposing 
low grade hardwoods hardwood 
manufacturing wastes converting 
such material into charcoal. This inter- 
est has been particularly keen the 
hardwood regions the United States 
where the margin profitability 
timber harvesting and forest manage- 
ment frequently depends 
ability break even the removal 
the poorer grades and more unde- 
sirable species. matter fact, 
much has been said about this prob- 
lem low grade hardwood utilization 
that there scarcely forester for- 
est industrialist who not aware 
the seriousness this situation 
affects the total forest economy the 
nation. This hardwood utilization 
problem has actually been many years 
evolution but interest the sub- 
ject has been greatly accelerated 
recent years with the publication 
each new forest resource report. 
Commensurate with the attention 
created the forest resource reports 
were two other trends which have 
been responsible for focusing research 
interest charcoal partial solu- 
tion the problem described above. 
One these has been the decline 
the hardwood distillation industry 
which produced most America’s 
charcoal by-product the manu- 
Paper No. J-3063, Agricultural 
Experiment Station, Ames, Iowa. Project No. 


Authors: James Yoho holds B.S. from 
University Georgia, M.F. from State Univer- 
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trom Michigan State University. 
the Stephen Austin State College, 
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work forest economics. 

Vernon Robinson holds B.S. from Iowa 
State College and candidate receive M.S. 
assistant, conducting two market- 
ing studies—one the basis for this article and 
the lumber marketing study 
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facture such things acetone, 
methanol, acetic acid, tars, wood oils, 
etc. The other trend has been associ- 
ated with consumer behavior and has 
often been summarized the phrase, 
“outdoor living’. Few have 
failed realize that millions have 
taken the art preparing, the 
habit eating, charcoal-broiled meats. 
The natural result these rather obvi- 
ous trends has been the concentration 
research and manufacturing inter- 
ests the production charcoal. 

closer examination, however, 
many facets this apparent partial 
solution the low grade hardwood 
utilization problem are not quite 
obvious. fact, some the most 
fundamental questions that phase 
economics called marketing are lack- 
ing all but hearsay answers. Some 
these elementary questions would be: 
the actual consumer demand de- 
fined economists increasing not? 
What consumer preference with re- 
spect types charcoal, style 
charcoal containers, type retail out- 
let, size package, etc.? What the 
structure the retail market for char- 
coal and its total size? 

These are simple questions but they 
are examples the basic questions 
which need answered before sen- 
sible efficient production distri- 
bution policies can formulated. 
Moreover, such answers should 
available intelligently guide research 
charcoal production. Likewise, these 
are the guide posts entrepreneurs de- 
mand before they can induced 
expand old enter new avenues 
production distribution. 

order answer most these 
and other questions concerning the 
marketing charcoal the retail 
level, the Iowa Agricultural Experi- 
ment Station with the assistance 
federal marketing 
funds undertook study the 1955 
retail markets for charcoal Iowa. 


The actual survey was conducted dur- 
ing the latter part 1955 and the 
early part 

Although the results this study 
relate directly Iowa only, the degree 
which the results would apply else- 
where might logically expected 
depend upon similarities the urban- 
rural population distribution, the level 
and distribution per capita personal 
income, and the importance the out- 
door recreational industry the local 
economy. terms the ratio 
urban rural population, the 1950 
census ranked Iowa 33rd the nation 
with 47.7 per cent the population 
classed urban; for the nation 
whole the figure was per cent urban. 
Iowa ranked 29th among the states 
per capita personal income 1955 
with figure $1,577, some $270 
below the national average.* Generally, 
recreational industries are poorly de- 
veloped the state. 

The role population distribution 
was explored considerable detail 
this study but the income 
tional factors were not. was noted, 
however, that charcoal sales tended 
run highest communities assumed 
have the largest proportion middle 
class families. Likewise, high per capita 
sales were observed those sectors 
the state which are characterized 
outdoor recreational activities but suffi- 
cient data were not obtained make 
valid statistical comparisons. 


Study Procedure 


previously described, this study 
charcoal marketing was confined 
the retail level. This particular level 
was chosen because the best point 
learn something about consumer re- 
action well other factors related 
total consumption, supply and de- 
mand, etc. order facilitate this 
work sampling scheme was devised 
cooperation with the 
Laboratory Iowa State College. 

sampling was elected use 
individual cities the sampling unit 


All the data presented this article refer 
the year 1955 unless specified being re- 
lated the previous year, 1954. 

Schwartz, Chas. and Robert Graham, 
Jr. 1956. State income payments 1955, Sur- 
vey Current Business. Bureau Com- 
merce, Office Business Economics. 
Disposable income would indicator 
but such series not readily available 
States. 


171 


: 
Ip 4 = 
3 
od Bg TY 
a 
X- 
n- 
od 
{. 
us 3 
‘a. 


and canvass all retail charcoal deal- 
ers each city selected the sample. 
Cities were stratified population 
according the 1950 census before 
those surveyed were chosen. This 
stratification and sampling was 
follows: 


Total Number 

cities in selected 

Population group* state in sample 
Over 25,000 13 4 
1,000- 5,000__________- 168 12 


4Classes were more closely defined as: 25,000 and 
over; 10,000 to 24,999; 5,000 to 9,999; 1,000 to 
4,999; and 999 below. 


Within this scheme the rural popula- 
tion the state was assumed evenly 
distributed with respect preference 
for marketing and hence was distrib- 
uted equally among ali cities regardless 
size. 

Total volume charcoal 
which assumed equal total con- 
sumption, was estimated the ratio 
estimator For example, the 
total adjusted population cities over 
25,000 was computed 757,019. 
Charcoal sold the four cities sam- 
pled this stratum totaled 155,909 
pounds for the year 1955 while their 
population totaled 196,357. Thus, the 
total volume sold this particular 
stratum was estimated 

196,357 
155,909 601,082 pounds. 

Total amounts sold consumption 
for the other population strata were 
estimated the same fashion and to- 
tals for all strata summed obtain 
total 1,461,399 pounds for the 
state. When tested statistically this esti- 
mate was found within 7.7 per 
cent the actual with 
two out three. 


Population Marketing Area 
Affects Sales 


Most observers would expect char- 
the rural marketing areas than the 
more urbanized centers where the trend 
toward outdoor living apparently has 
been more pronounced. This generali- 
zation was confirmed the study 
indicated Table The fact that 
dealers urban marketing areas over 
5,000 population with per cent 
the potential buyers sold per 
cent all charcoal the state clearly 
demonstrates the point. 

The peak per capita sales the 
population 
surprisingly high and not easily ex- 


6 Wiiliam G. Cochran. 1953. Sampling tech- 
niques. New York, John Wiley and Sons, 
129. 
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plained. indeed striking that this 
class with only about per cent the 
marketing population accounted for 
per cent the sales (Table and 
had per capita sales nearly double that 
any other group. The explanation 
for these phenomena appears re- 
lated the distribution per capita 
disposable incomes well sim- 
ply consumer preference. 

The number dealers handling 
formed rather closely the distribu- 
tion average per capita sales (Table 
with the exception that the peak 
tion group one case and the 
group the other case. 
The ratio the number dealers per 
1000 population per capita sales, 
however, was greatest the smallest 
rural centers. Conversely, 
dealer were greatest the largest ur- 
ban centers and least the smallest 
rural areas. 


Types Retail Outlets and 
Dealership History 


charcoal producer attempting 
sell directly retailers whole- 
saler marketing charcoal would very 
much interested the type retail 
establishment which might become his 
best customer. order provide this 
type information, retailers handling 
charcoal were grouped into conven- 
ient categories (Table 2). 

The most important category was 
grocery stores which, with about 
per cent the dealerships, accounted 
for about one-third the total volume 
sold. Three categories (grocery stores 
and both classes hardware) 
accounted for two-thirds the volume 
sold through per cent the deal- 
ers who handled charcoal. 

terms the average volume sold 
per dealer within the different retail 
outlet categories, however, different 
pattern appeared. Table shows that 
five retail-outlet categories had dealers 
who averaged higher volume sales than 
dealers the three outlet categories 
which headed the total sales ranking. 
Average sales per dealer were twice 
greater among fuel dealers than they 
were for any other type outlet. 

When types outlets were ranked 
according total sales the popula- 
tion the marketing area (Table 
not much change order was noted 
the larger marketing centers. cen- 
ters over 10,000 population, fuel 
dealers, retail mail order outlets, and 
drug stores were more important than 
they were terms the total market. 
Either first second place ranking 
was held grocery stores inde- 
pendent hardware dealers all mar- 
keting areas excepting those the 
population class. 


Some types outlets were typically 
large marketing center sellers and vice 
versa. For example, five the outlet 
classes (grocery stores, retail mail or. 
der, fuel dealers, drug stores, and 
sporting goods) sold over half their 
total volume (Table centers 
over 25,000 population. Auto dealer 
and chain hardware establishments. 
the other hand, made over per cent 
their sales marketing areas 
5,000 population. Some classes 
outlets were virtually 
the small marketing areas. 

The selling charcoal was und 
relatively new venture for 
retailers but few new dealers 
the year immediately the 
study. Over one-half the 
dicated that they had handled 
three years less but only per cent 
said that they had added 
their line within the preceding 
The various periods time 
ers indicated they had 
coal were follows: 


Per « nt of 
Number of Per cent of — vol ime 

years handled dealers seid 
4 
13 
10 and over_____ 10 


more detailed analysis type 
outlet indicated one striking deviation 
from the pattern shown above the 
case fuel and lumber dealers. Nearly 
one-half the dealers these two 
outlet categories said that they had 
handled charcoal for years more. 

Can dealer expect his 
sales charcoal the longer carries 
for sale? This important ques- 
tion for new dealers who may dis- 
appointed with their first year’s sales 
and those who are considering sell- 
ing for the first time. comparison 
between the last two columns the 
tabulation above sheds some 
this question. Note, for example, that 
those who had handled charcoal 
years less (55 per cent all 
ers) sold only per cent the vol- 
ume. The same type for 
other time periods seems 
though less strikingly, that does 
time for dealer capture his 
the retail market. 


Price Structure and 
Analysis 


The price per pound for cha 
asked retailers was found 
considerably. This price was foun. 
vary more with the size 
which the charcoal was sold 
other factor. Average price per 
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Teble SOLD AND NUMBER RETAIL DEALERS 
HANDLING CHARCOAL POPULATION 
MARKETING AREA 


Table 3.—CHARCOAL 


SOLD TYPE RETAIL OUTLET AND 


POPULATION MARKETING AREA 


—-- Over 10,000— 5,000— 1,000—- Under 
25,000 25,00 0,000 5,00 A d 
Type of outlet 5,00 25 000 =Total 
area Total per capita Total population Chain 104 159 
Lumber dealers 27 10 96 40 15 188 
-25,000 124,276 0.765 127 0.775 Drug stores 
5,0 10,000 304,017 1.457 338 1.619 Sporting goods ____- 15 1 14 + 7 30 
1,0 5,000 340,774 0.667 883 1.728 Auto supply 
Und ,000__ 91,250 0.093 653 0.665 Auto dealers . 3 3 5 10 15 15 48 
— ane * 2 > 5 2 
Total 601 124 304 341 91 1,461 
* 
Table 2.—CHARCOAL SOLD AND NUMBER DEALERS Includes feed dealers, hobby shops, etc. 


than 500 pounds. 
TYPE RETAIL OUTLET 


is due to rounding. 


tApparent discrepancy between this total and corresponding figure Table 


Table 4.—AVERAGE PRICE PER POUND CHARCOAL 
Average Dealers SIZE BAG AND TYPE RETAIL OUTLET 
Type of outlet Total per dealer handling = — 

Independent hardware 313,129 521 604 Grocery All hard- All 
Chain 573 278 Size bag stores ware* Average 
Retail mail order 33,708 1,558 22 Dollars per pound 
Lumber dealers 187,594 913 205 2 pound 24 24 24 
Fuel dealers 85,726 3,817 22 5 pound 12 ll 14 12 

porting goods 29,816 076 28 12 09 0 
Total 1,461,399 593 2,466 


*Includes feed dealers, hobby shops, etc. 


(Table ranged from cents for the 
10-pound bag cents for the two- 
pound bag. The range price per 
pound retail outlet, however, was 
not particularly significant. 


The 10-pound bag was far the 
most popular size having accounted for 
per cent the volume sold 1955. 
other size bag accounted for more 
than per cent the volume sold 
that year. Between 1954 and 1955 the 
popularity the five-pound bag in- 
creased more rapidly than any other 
size, their sales having increased more 
than 15-fold between the two seasons. 
However, the sales 10-pound bags 
increased greatest terms share 
the total market. 


was not possible study 
this design draw valid conclusions 
concerning consumer reaction the 
style and serviceability the various 
media for packaging charcoal. this 
point, however, dealers were rather 
with their criticisms the style 
packages most commonly used. For ex- 
ample most dealers packages 
needed made more attractive 
the use brighter colors. This sugges- 
was made most frequently 
and other dealers who make 
most their sales the housewife. 
also often suggested the need 
for stronger package than the com- 
mon paper bag. 

Some indication 
preference for briquet versus 
charcoal also was sought through 
opinions. Over per cent 


*Includes chain hardware, independent hardware, and sporting goods. 


retail mail order, auto supply, fuel dealers, drug, lumber, auto 
dealers, and miscellaneous stores. 
{Computed by weighting according to the number of pounds sold. 


those dealers willing pass judgment 
such question flatly stated con- 
sumers wanted briquet type charcoal. 
The validity this sweeping statement 
is, however, open question the 
grounds that few dealers had ever han- 
dled lump charcoal. 


Retailers are always interested the 
commodity upon sales and revenue. 
The results this study did not per- 
mit broad conclusions drawn 
concerning that point because few 
price changes were recorded between 
1954 and 1955. However, in- 
terest note that grocery stores which 
cut prices about per cent in- 
creased their share the charcoal 
market from per cent 1954 
per cent 1955. 


The dealers themselves differed 
opinion regarding the advantages 
cutting the price charcoal means 
increasing sales. Among those deal- 
ers who were willing express them- 
selves this question, per cent 
thought that drop price would not 
stimulate sales while the balance took 
the opposite point view. 

Most observers are well aware that 
the consumption charcoal for do- 
mestic purposes quite 
Therefore, not surprising that this 
study indicated large seasonal fluctua- 
tions retail sales. Some per cent 
the dealers indicated that their sales 
were limited the period June 
through September, per cent said 
their sales extended from April through 
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November, while only per cent re- 
ported sales throughout the year. 

Little variation seasonality 
sales was noted from one type 
tail outlet another with the possible 
exception grocery stores. Six per 
cent these stores 
throughout the year, whereas, per 
cent was the average for all dealers. 
the other hand, the sales large- 
volume dealers appeared 
jected less exaggerated seasonal 
fluctuations than the smaller dealers. 
For example, per cent the vol- 
ume was sold that per cent the 
dealers reporting year-around sales and 
per cent the volume was sold 
the per cent the dealers who re- 
ported their sales limited the period 
April through November. 

One the questions posed earlier 
this article was related 
charcoal. This probably the most im- 
portant single question that study 
this type should attempt answer. 
all the recent research into the pro- 
duction charcoal has been as- 
sumed quite hopefully the basis 
very little evidence that domestic de- 
mand for charcoal has been increasing. 
Fortunately, this study showed rather 


®“‘Demand’’ is used throughout this paper 
according the economic definition the term. 
This definition states that demand schedule 
the quantities commodity which will 
purchased at a series of prices. Thus, a change 
in demand refers to a shift of- the entire sched- 
ule. For example in the case of an increase in 
demand the demand curve shifts upward and 
the right. For more detailed explanation 
see any textbook economic analysis or: Ziv- 
nuska, John 1955. Supply, demand, and the 
lumber market. Journal Forestry. 
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conclusively that this assumption 
correct. 

Between the years 1954 and 1955 
was found that total retail sales 
charcoal Iowa increased 160 per cent 
while average price remained constant 
cents per pound. other words, 
new point equilibrium between 
supply and demand was reached 
higher rate consumption without 
change price. This indicates that the 


demand curve shifted upward and 
the right between 1954 and 1955 or, 
stated another way, that the demand 
increased. Still another indication 
the increase demand for charcoal 
the fact that per capita sales in- 
creased from 0.35 pounds per poten- 
tial customer 1954 0.56 pounds 
1955 while average prices remained 
unchanged. 

The explanation for the apparently 


constant increase demand for 
coal for domestic uses has already been 
explored some extent the intro. 
duction this article. The trend 
toward outdoor living mentioned 
earlier undoubtedly the most 
tant explanation. Sales promotion 
paigns such people 
broiler manufacturers and others have 
certainly played important 
influencing this trend. 


Comparison Three Methods Determining 


Whether Southern Pine Poles Are 
Well Air Seasoned 


Engineer, Forest Products Forest Service, Department Agriculture; 
and Assistant Engineer, Cincinnati Gas and Electric Co., Cincinnati, Ohio 


Data obtained with resistance-type moisture meter were com- 
pared with megger ohmmeter readings and with moisture content 
determinations made increment borings 0.16 inch diameter. 
The results showed that any the three methods may used 
determine when southern pine poles are ready for preservative 


treatment. 


Summary 


TYPE electric mois- 
ture meter and increment borings 
were used determine the transverse 
moisture distribution well air-sea- 
soned Class 40-foot southern pine 
poles which had average diameter 
groundline 10.4 inches. ohm- 
meter called megger was used 
determine the electrical resistance 
the poles between two twentypenny 
nails driven feet apart each pole. 
radius, which point the moisture 
content theoretically the average 
transverse moisture content, the mois- 
ture meter readings corresponded very 
well with the average moisture content 
obtained distillation the borings. 

When the moisture meter readings 
were between and per cent, the 


Session VII, Wood Drying, 
FPRS Tenth National Meeting, June 4-7, 1956, 
Forest Products Laboratory, Madison, Wis. 

Maintained Madison, Wis., coopera- 
tion with the University Wisconsin. 


The Authors: James Mathewson 
graduate of University of Cincinnati. An Engi- 
neer the Division Physics and Engineering 
at the Laboratory, he has conducted research in 
air seasoning of lumber, crossties, and poles; 
kiln drying lumber; and lumber 

first contact with Cincinnati 
Gas and Electric Co. was 1928 coopera- 
tive electrical engineering student 
Cincinnati. Since 1933 has been associated 
with pole laboratory research, and southern 
yellow pine pole production, conditioning, pres- 
ervation, and inspection. 
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corresponding electrical resistance 
values obtained with the megger were 
most cases between 2.5 and 3.5 
megohms. Experience has shown that 
poles this resistance range are ready 
for treatment with creosote. 


Introduction 


During the past years, the Cin- 
cinnati Gas and Electric Co., Cincin- 
nati, Ohio, has been purchasing south- 
ern pine poles wide range areas. 
The poles for the tests reported this 
paper came from Alabama and Geor- 
gia. They were machine peeled the 
shipping point, immediately sprayed 
with fungicide, shipped Finney, 
Ohio, and air seasoned the yard 
wood-preserving plant. 

The power company 
oped method involving the use 
megger, ohmmeter, determine 
when the poles are dry enough not 
only for preservative treatment but 
also for the safety linemen when 
they are working poles with distri- 
bution wires carrying current 5,000 
volts. 

Two twentypenny nails are driven 
about inches into the wood and 
feet apart pole. When the megger 
connected with the two nails indicates 
resistance 500,000 ohms, the 
pole considered ready 


The purpose the present 
tigation was obtain data 
resistance-type moisture meter for 
parison with megger readings also 
for comparison with moisture 
determinations made incremen: bor- 
ings 0.16 inch diameter. 

The field work was done the 
period Sept. 16, 1955, 
that one pole was tested October 
26, 1955. 


Procedure 


The poles were piled parallel 
other treated timber foundations 
feet above the ground, which was cov- 
ered with cinders. The tops the 
poles were placed the north end 
the piles with the object reducing 
checking the bolt holes and 
The layers poles were separated 
railroad crossties. The piles were 
feet wide and feet high and 
were spaced feet apart. pile 
roofs were either 
gated steel corrugated 
with frame members treated 
ern pine. Each roof consisted 
locomotive crane. The 
Fig. upper, except that the 
above the ground (Fig. lov 

Moisture meter readings 
ger readings were taken 
after they were shipped 


wood poles. Proc. American 
Preservers’ Assoc., pp. 353-385. 
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INCREMENT BORINGS TAKEN 
ALONG THESE CIRCUMFERENCES 


GROUND LINE 


HEARTWOOD 


ment borings into sections for determining 
moisture content distribution distillation. 
Two similar sets borings were taken 
inches apart, one the ground line and the 
other the circumference inches below 
the ground line. Three borings were taken 
120° apart each set. Sections and 
taken the ground line and inches below 
the ground line were weighed together be- 
fore and ofter distillation, were sections 


quently stored yard Finney, 
Ohio. Increment borings were taken 
from the poles determine 
moisture distribution. 


Three increment borings were taken 
points 120° apart around the 
ground line, feet from the butt. Sim- 
ilar borings were taken around cir- 
cumference inches below the ground 
line (Fig. upper). The positions 
the nails are also shown Fig. 
Each the six borings was cut into 
three sections inch long. One section 
represented the which 
below the surface. The average 
transverse moisture content theoreti- 
cally occurs this point the evapor- 
able moisture remaining does not ex- 
ceed four-tenths the evapor- 
the 1-inch annular zone out- 
side the zone, and the 
lower) represents the 1-inch annular 
zone the middle the sapwood 
the pith side the “average 
zone (Fig. lower). The cor- 


pine poles. Forest Products 
Report 1922. 


(Upper).—Sketch showing locations which moisture meter 
were taken and from which increment borings were taken. The 


ALONG CIRCUMFERENCE 


responding sections the six borings 
were weighed together and were used 
for the moisture content determina- 
tions for the respective zones dis- 
tillation with toluol. 

Moisture meter readings were taken 
120° apart circumference inches 
below the ground line, midway be- 
tween the two circumferences around 
which the increment borings were 
taken (Fig. upper). The moisture 
meter readings were taken successively 
the radius, and inches. 


Results 


The two curves Fig. show the 
average transverse moisture distribu- 
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positions twentypenny nails used determining the electrical 
resistance are also shown. 


Fig. 1.—Method piling southern pine poles. (Upper) Original 
piles had low foundations. (Lower) Present piles have high founda- 
tions afford better circulation air below the piles. Worker 
using megger, ohmmeter, determine the electrical resistance 
pole means wires extending from the megger two 
twentypenny nails feet apart the pole. 


tion values for poles, and are based 
moisture meter readings with 
species correction factor plus per 
cent (dashed line) and moisture 
content values determined distilla- 
tion (solid line). The surface mois- 
ture content was estimated 11.3 
per cent, based Weather Bureau rec- 
ords temperature and relative hum- 
idity the Greater Cincinnati Airport 
for days before the poles were tested. 
The airport about miles from the 
yard where the poles were air sea- 
soned. The average temperature and 
relative humidity the airport during 
the entire air-seasoning period were 
75° and per cent, respectively. 
These conditions correspond 
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Fig. 3.—Average transverse moisture distribution curves for 
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Class 40-foot southern pine poles. The dotted curve based 


moisture meter readings, and the solid curve based moisture 
content values determined distillation. Point corresponds the- 
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Fig. 4.—Average transverse moisture distribution curve anc mois- 
ture distribution curves for the wettest and driest southern pine 


oretically the average moisture content the cross section deter- poles: based moisture meter readings, and based mois- 


mined the moisture meter. Similarly, point corresponds the 
average moisture content determined distillation. 


equilibrium moisture content 12.5 
per cent. 


The average transverse moisture dis- 
tribution curve that based mois- 
ture meter readings Fig. shown 
Fig. 4A, together with moisture 
distribution curves for the wettest and 
driest poles. All three curves are based 
moisture meter readings with spe- 
cies correction factor plus per 
cent. Similar curves based moisture 
content values determined distilla- 
tion are shown Fig. 4B. 

Fig. plot showing the rela- 
tionship electrical resistance mois- 
ture meter readings, while Fig. shows 
the relationship electrical resistance 
moisture content values determined 


distillation. 


Discussion Results 


Fig. the dashed line represents 
the moisture distribution determined 
the moisture meter readings and the 
solid curve shows the moisture distri- 
bution based determinations dis- 
tillation. the points and 28.2 
and 27.0 per cent are the theoretical 
average transverse moisture content 
values near the ground line. The 
average depth for these values about 
inches below the surface the 
poles. The moisture content point 
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somewhat lower than would ex- 
pected. The result attributed the 
fact that the six 1-inch sections from 
which the value for point was deter- 
mined were the last cut. Conse- 
quently, they may have dried appre- 
ciably before they were placed test 
bottles and weighed. 


The primary interest was testing 
poles with electrical resistance 
about 2.5 3.5 megohms. Conse- 
quently, most the comparative read- 
ings were taken poles with such 
resistances. One pole had resistance 
megohms, however, and the resist- 
ances three other poles were only 
0.03, 0.04, and 0.05 megohm. The 
three points corresponding these 
values appear near the 
hand corner Figs. and these 
high moisture content values, the mois- 
ture meter readings are inherently less 
reliable than when the reading less 
than per cent. When wood dried 
from moisture content per cent 
per cent, the electrical resistance 
may increase When 
wood absorbs moisture from per 
cent moisture content some 
cases high 200 per cent, however, 
the decrease electrical resistance 
less than fiftyfold. 

Since the company 
primarily testing poles with elec- 


ture content values determined distillation. 


trical resistances 2.5 3.5 
ohms, variance analysis was made 
the moisture meter readings and 
moisture content values determined 
distillation for the 
zone. The analysis involved the data 
for poles. The average the mois- 
ture meter readings was 23.3 per cent, 
and the average the moisture con- 
tent determinations was 23.1 per cent. 
The respective standard 
were 2.31 and 2.38. The difference 
between the results obtained the 
two methods was thus found in- 
significant the per cent level 


Conclusions 


The results obtained with the mois- 
ture meter and with moisture 
determinations distillation were not 
statistically different the cent 
level. 

When the moisture meter dings 
the radius and range between and 
per cent, they correspond 
readings are taken described. 

Thus, any the three methoc may 
40-foot southern pine poles are eady 
for preservative treatment. 
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Fig. 5.—Plot electrical resistance against moisture meter 
readings taken southern pine poles. 


Discussion 


Fred Dickinson (University Cali- 
fornia Forest Products Lab.): Can 
nails driven into wood used success- 
fully over period time contacts 
for moisture meter making mois- 
ture content determination 


William (Delmhorst 
Instrument Co.): Nails can used— 
with moisture meters obtain ap- 
proximate measurement moisture 
content. must borne mind that 
the readings will tend higher 
than the actual moisture content 
that part the wood with which they 
make contact because nails have 
greater electrode surface contact 
with the wood and thus lower the effec- 
tive resistance. 

believe that the amount season- 


RESISTANCE (MEGOHMS) 


poles. 


ing that has taken place pole 
heavy timber can more accurately 
determined using contact pins 
which are insulated except their 
points. With these possible 
accurately measure moisture content 
different distances from the surface 
the wood and thus moisture gradient 
which related the degree sea- 
soning. Readings are usually made 
and inch from the surface. 
Before any seasoning has taken place, 
all readings are high and there should 
little differences between the three 
readings. Partly seasoned poles show 
considerable differences 
and the greater the amount, the more 
severe are the drying conditions. Com- 
pletely seasoned poles have flat mois- 
ture gradient but the readings are 
low value and approximately equal 
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Fig. 6.—Plot electrical resistance against moisture content values 
determined distillation increment borings from southern pine 


the average e.m.c. conditions the 
seasoning yard. 


Mr. Mathewson: nails are used, 
they should the same diameter 
that the pins the electrode. 


nails are used for taking 


readings with moisture meter 
determine the rate drying, the read- 
ings may too low because the 
increased electrical resistance the 
surfaces the nails resulting from 
checking the wood the nails. 


Mark Lehrbas (Southern Forest Ex- 
periment Station): the south 
poles are permitted season until well 
air dried for treating, deterioration 
generally occurs. need know 
more about protecting the poles from 
decay fungi during the seasoning 


period. 
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Effect Final Steaming Distribution and 
Permanence Pentachlorophenol Air-Seasoned 


Southern Yellow Pine Pole Sections 
Pressure Treated with Penta- 
chlorophenol-Petroleum 


KELSO, JR. and BEHR 


Wood Technologist and Manager, Technical Dept., Chapman Chemical Co., 


Memphis, Tenn. 


Data are presented show the effect final steaming the 
distribution and permanence pentachlorophenol and its solvent 
air-seasoned southern pine pole sections pressure treated the 
empty-cell method. statistical comparison the results indicated 
that the final steaming periods employed produced significant 
difference the gradients either immediately after steaming 
following storage horizontal position for months. 


Introduction 


EFFECT after-treatment con- 
ditioning methods the preserva- 
tive gradient pressure treated wood 
products has increased importance 
recent years. The emphasis being 
placed cleanliness the treated 
wood the primary reason for the 
growing importance such condition- 
ing methods. With the possible excep- 
tion crossties, nearly all wood items 
currently being pressure treated with 
either creosote oil-borne preserva- 
tives are required pass certain clean- 
liness many instances 
treating plant operators have found 
necessary use some type final con- 
ditioning meet these standards. The 
latter has been especially true for wood 
impregnated with the foregoing pre- 
servatives following either air- kiln- 
drying. Although number condi- 
tioning methods are being used the 
present time, the practice steaming 
following preservative 
the most widespread 
attention. 

Although final steaming 
ceived general acceptance throughout 


The Authors’ William C. Kelso, Jr. holds 
B.S.F. from Louisiana State University, M.F. 
from Yale. was tesearch forester with Miss. 
Agricultural Experiment Station 1949-50, has 
been charge preservation pilot plant with 
Chapman Chemical Co. since 1951. 

Eldon Behr holds B.S. and Ph.D. 
FPRS, ACS, AWPA, TAPPI, and Sigma Xi, 
Dr. Behr has served FPRS Publications Com- 
mittee since 1947. 
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the treating industry, some purchasers 
treated wood discourage the prac- 
tice, especially for items which are 
used under severe conditions ex- 
posure termites and decay-producing 
organisms. The latter has been espe- 
cially true with utility poles. The cau- 
tious approach with utility poles has 
been based the belief that final 
steaming, other after-treatment con- 
ditioning methods, 
tive only from the outer shell the 
treated wood, and point below the 
safe level for long life contact with 
the ground. Since utility poles consti- 
tute the largest volume wood pres- 
sure treated with pentachlorophenol- 
petroleum solutions, program in- 
vestigation was started determine 
the exact effect that final steaming has 
the pentachlorophenol 
and distribution this form treated 
wood. 

Southern yellow pine poles were 
selected for the investigation the 
basis availability and the.thick sap- 
wood characteristic poles this 
species. Air-seasoned rather than green 
poles were selected because the 
mer are more likely have dirty 
surface following empty-cell treat- 
ment with preservative. The program 
investigation was designed ob- 
tain initial, intermediate, 
range effects final steaming the 
preservative gradient—namely, imme- 
diately, four months and period 


several years following This 
paper includes only the 
tained for the initial and interm diate 
objectives. The effect ex- 
posure will reported other 
paper available the near 
future. 


Past Investigation 


data have been published which 
show the effect final steaming 
southern pine poles. However, data 
were reported Kelso, Behr and 
showing the effect final steam- 
ing the pentachlorophenol gradient 
kiln-dried southern pine and Doug- 
4-inch boards. The 
authors also presented similar data for 
southern pine boards pressure treated 
with coal tar creosote. The data pre- 
sented indicated that final steaming 
did not change the preservative gra- 
dient the species lumber used 
the tests. 

Hudson? recently published paper 
showing the effect final steaming 
and vapor cleaning the distribution 
creosote air-seasoned and green 
southern pine poles. The 
was offered that final steaming 
little change the amount 
the outer 14-inch zone the 
air-seasoned the green poles. 


Experimental Materials 


The material for treatment co: 
and seasoned southern yellow pine 


Hill, Jr. Pentachlorophenol gradients 
treated wood under exposure For 
Prod. Jour. V(5):369-77. 


treatment seasoned and green pine 
poles. Impregnation and distribution 
sote southern pine poles. 


MAY, 


d 
4 ‘ 
d 
A 


for determination average weight and green volume basis)of untreated pole 
sections and 

Discarded. 

Analysis taken immediately after treatment. 

Analysis disc taken immediately after treatment and steaming. 

Analysis disc taken months after treatment. 

Analysis disc taken months after treatment and steaming. 


Fig. 1.—Method cutting poles for treatment (A) and analysis (B). Pole No. and Pole Section No. 1-B illustrated. 


Table 2.—STEAMING SCHEDULES AND WOOD WEIGHTS BEFORE AND AFTER STEAMING AIR-SEASONED SOUTHERN PINE 
SECTIONS FOLLOWING PRESSURE TREATMENT WITH PENTACHLOROPHENOL-PETROLEUM 


POLE 


Final Steam Bath Vacuum After Steaming Weight Loss 
Wood During 
Maximum Time to Time at ‘Time | to Time at (Ib. /eu. ft.) Steam and 
Pole and Steam Maximum Maximum Maximum Maximum Maximum — — Vacuum 
Charge Section Temperature Temperature Temperature Vacuum Vacuum Vacuum Before After Cyclet 
No. No.* (°F.) (minutes) (minutes) (minutes) (minutes) (in. Hg.) Steaming Steaming (Ib./eu. ft.) 
1) (3) (4) (5) (6) (7) (8) (9) (10) (11) 


1-B-b 259 60 120 15 45 25.5 43.05 41.54 1.51 
2-B-b 259 60 120 15 45 27.5 46.47 43.51 2.96 
2-B-t 259 60 120 15 45 27.5 48 .03 45.61 2.42 
3-T-b 259 60 120 15 45 28.0 48.64 2.12 6.52 
3-B-b 259 60 180 15 45 26.5 46.85 42.54 4.31 
4-B-b 259 60 180 15 45 25.6 48.27 46.23 2.04 


*Number preceding pole number. Letters following “B” refer top (t) bottom (b) one-half section which was steamed 

following impregnation with preservative. For example, ‘‘1-B-b”’ indicates that the bottom one-half of section “‘B” from pole No. 1 was steamed following treatment. 
Based on weights and measurements of sections before and after steaming. 

from Columns and 10. 


Table PENTACHLOROPHENOL AND SOLVENT AIR-SEASONED SOUTHERN PINE POLE SECTIONS IMMEDIATELY 
AFTER PRESSURE TREATMENT AND IMMEDIATELY AFTER FRESSURE TREATMENT AND STEAMING 


Charge First Se Se Sec Third Weighted First Se ond Second Second Third Weighted 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (12) (13) (14) (15) (16) 


Before Steaming. ___- . 0.901 0.490 0.279 0.256 0.220 0.184 0.327 18.41 10.00 5.47 4.97 4.31 3 


4.34 .64 
After Steamingt_- . 0.700 0.387 0.214 0.176 0.150 0.110 0.239 14.48 7.47 3.18 2.66 2.56 2.35 


.30 


Before Steaming. ______- -- 0.990 0.637 0.376 0.259 0.258 0.251 0.395 18.14 12.55 6.18 4.85 4.83 4.79 7.28 
After Steaming. 0.851 0.511 0.318 0.273 0.253 0.192 0.353 14.72 8.47 5.33 4.91 4.46 3.42 6.10 
Before Steaming. ___.___- 0.977 0.674 0.374 0.280t 0.251 0.201 0.374 18.27 12.25 6.74 5.28 4.07 3.98 6 
After Steaming... __-___- 0.795 0.501 0.348} 0.244 0.201 0.169 0.314 13.75 8.72 5.39 4.25 3.89 2.38 5.32 
302 Before Steaming............. 0.990 0.548 0.422 0.271 0.194 0.191 0.386 17.64 9.04 4.12 2.3 2.55 6.27 
After Steaming. _.____- 0.720 0.455 0.385t 0.226 0.168 0.164 0.317 12.16 7.93 3.77 2.05 2.17 5.15 
0} Before Steaming__.____—- 0.951 0.544 0.347 0.262 0.154 0.152 0.335 18.01 9.67 6.05 4.00 1.48 1.90 5.48 
After Steaming___- ‘ 0.755 0.430 0.289 0.206 0.133 0.128 0.270 14.21 6.86 3.72 2.15 1.11 1.81 3.80 
04 Before Steaming ‘ 1.191 0.796 0.456 0.348 0.261 0.177t 0.444 22.08 14.84 8.40 6.19 4.11 3.23 8.01 
After Steaming. __ . 0,868 0.629 0.367 0.261 0.205 0.173} 0.345 16.78 12.08 6.36 4.15 3.05 3.36 6.12 


Before Steaming............. 1.000 0.615 0.376 0.279 0.223 0.193 0.377 18.76 11.40 6.72 4.90 3.53 3.47 6.75 
After Steaming. 0.782 0.486 0.320 0.231 0.184 0.156 0.306 14.35 8.58 5.09 3.65 2.86 2.58 5.13 


© removed by steaming, “¢...... 21.80 20.98 14.89 17.20 17.49 19.17 18.83 23.51 24.74 24.26 25.51 18.98 25.65 24.00 


treating solution consisted pentachlorophenol solvent mixture composed Aromatic oil and 101E oil weight basis. 
ie final steam bath consisted of raising the steam temperature to 259°F. in 1 hour and maintaining it at this level for 2 hours except that with chgs. No. 303 and 304 the steam tem- 

was maintained 259°F. for hours. 1-hour vacuum followed the steaming period. 
echeck values. 
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Table SCHEDULES AND RESULTS TREATMENTS FOR AIR-SEASONED SOUTHERN PINE POLE SECTIONS 
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Vacuum After Impregnation 


Impregnation 


Wood Weightt 


(Ib./cu. ft.) 


Time at 


Time to 


(Ib./eu. ft.) 


Preservative 


Rueping 


(13) 
5 

8 


Temperature 


aximum 


prior treatment. 
ghts more reliable than that obtained from tank measurements. 


on section wei 


40.35 


it. 


treat 


in a solvent mixture composed of 90°, Aromatic HB Oil and 10° 101E on a weight basis. 
cut from each end each pole section imme 


(4) 


Total 


= = 
ns 
= 
mS 


poles. total four poles were used 
the tests. The average moisture con- 
tent the poles before treatment 
ranged from 9.5 24.6 per cent, 
while the average value for all the 
poles was 16.7 per cent. All poles con- 
tained least inches sapwood. 
The maximum depth heartwood for 
individual pole was 0.6 inch. 


mixture two petroleum solvents 
was used preparing the treating so- 
lution. The solvent mixture was com- 
posed per cent aromatic 
gas oil called and 
per cent heavy gas Prior 
treatment the first charge, 5.1 per 
cent weight technical pentachlo- 
rophenol was added the solvent 
mixture. Typical characteristics the 
petroleum solvents are given Ap- 
pendix 


Experimental Methods 


(a) Preparation Material for 
Treatment: The poles were cut 
half for treatment. The average den- 
sity each section for treatment was 
determined from discs taken from the 
untreated poles. The method cut- 
ting the poles for treatment 
trated Fig. 1A. 


The discs for the density deter- 
minations were dried oven and 
weighed before soaking water for 
hours. The green volume each 
disc was determined the water- 
immersion method. These values were 
used calculate the oven-dry density 
each disc. The values obtained for 
the discs were averaged determine 
the oven-dry density each pole and 
pole section. 


Each pole section for treatment was 
feet length. The top and butt 
sections from the poles were identified 
tively. Weights and measurements ob- 
tained from each section immediately 
before treatment were used calculate 
the volume and average weight per 
cubic foot the time treatment. 
The average moisture content the 
time treatment was calculated 
the basis the difference between the 
former weight per cubic foot and the 
weight per cubic foot found from the 
density when oven dry. 


(b) Treatment Material: Each 
charge for treatment consisted 
single pole section. Preservative im- 
pregnation was accomplished using 
empty-cell schedule. The desired 
net retention before final steaming 
was 10.0 ft. The net retention 
before steaming was determined from 
the weight gained during treatment. 


Produced Enjay Company, Baton Rouge, 
La. 

Dorado, Ark., and sold wood treating indus- 
try as 101E. 


Data obtained during the treatment 
each charge are given Table Be. 
cause low retention and excessive 
knots, two the sections were dis- 
carded, and results for only six sec- 
tions are given Table The sec. 
tions discarded were the top sections 
from poles No. and 


Immediately following treatment, 
disc inches long along the was 
removed from the center each pole 
section extracted and 
zones for pentachloropheno! and 
The two pieces remaining after ting 


the analysis disc were weighed and 
measured and one was stored 
poles and the other was return 
the cylinder and given final cam 
bath. neoprene gasket was 
over the fresh-cut end the 
steam with this end. The 


given final steam bath, with ex- 
ception, were the butt pieces 
pole sections. Data obtained 
the steaming each charge 
Table 

The pentachlorophenol and vent 
distribution immediately after cam- 
inch disc taken inches from end 
containing the neoprene gasket. 

The pieces remaining 
steamed and non-steamed sections after 
cutting the original extraction discs 
were stored treated skid poles for 
four months before additional discs 
were cut from the 
These discs were extracted deter- 
mine final steaming had any effect 
the distribution and permanence 
the preservative within the first four 
months after treatment. The method 
securing the extraction discs from 
the pole sections immediately and four 
months after treatment only and treat- 
ment and steaming illustrated 
Fig. 1B. 

The pieces remaining after cutting 
the extraction discs following storage 
skid poles were installed the 
ground for further weathering. Fol- 
lowing several years’ exposure, 
tional discs will extracted ord- 
ance with the long-range 
the project. The results this 
the project will reported 
future paper. 


(c) Analysis Discs for 
chlorophenol and Solvent 
tion: The extraction and 
all discs was identical. Each 
marked and split into the follo ing 
zones for extraction: outer ch; 
third 1-inch; and rema: 
core. After separation into 
piece long along the 
was removed from each end 
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zone and discarded eliminate the pentachlorophenol the lime and oven-dried chips had been 


any error being intro- ignition method. Any given full-cell treatment with water 
solution spreading over the nol found the extracted chips was that all the chips were heavier 
end between the time cutting that found analysis the water. The weighted average re- 
the and separation into zones for extract. The total solution content tention for each disc was determined 
each zone was determined from the based the area that each zone occu- 
remaining portion each weight lost during extraction after cor- pied relation the total cross-sec- 
along the grain) was chipped rection for the water collected the tional area. The values used obtain 
into mall pieces, weighed, and placed The actual retention solvent weighted average retention for 
extractor for extraction was determined subtracting the each disc are contained Appendix 
The water was collected tachlorophenol retention from the so- 
the top the soxhlet retention. Experimental Results 
measured, and extraction was contin- The pentachlorophenol and solvent Data obtained for the discs extracted 
ued minimum hours after retention was expressed pounds per immediately after treatment and imme- 
removal the water. The extract was cubic foot based the actual oven- diately after treatment and steaming 


and analyzed for penta- dry density the extracted chips from are presented Table Some the 
the lime ignition zone. The density the extracted values given for pentachlorophenol re- 


method. The extracted chips were chips was determined based green tention this table are recheck values. 
oven and weighed. and oven-dry weight. The zones rechecked for pentachloro- 
gram sample the oven-dried volume was determined the phenol retention are identified ref- 
from each zone was analyzed for resid- water immersion method after the ex- erence footnote the bottom 


Table 4.—DISTRIBUTION PENTACHLOROPHENOL AND SOLVENT AIR-SEASONED SOUTHERN PINE POLE SECTIONS 
IMMEDIATELY AFTER TREATMENT AND AFTER EXPOSURE FOR FOUR MONTHS 


Distribution Pentachlorophenol Cross-Section Distribution Solvent Cross-Section 


(Ib./eu. ft.) (Ib./eu. ft.) 
Charge First Second Second Second Third Weighted First Second Second Second Third Weighted 
No. When Analyzed \Y-inch 19-inch 1-inch 1-inch Core Average %-inch -inch 1-inch 1-inch Core Average 
After Treatment 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 


FINAL STEAMING 
0.901 0.490 0.279 0.256 0.220 0.184 0.327 18.41 10.00 5.47 4.97 4.31 4.34 6.64 
0.458 0.259 0.243 0.212 0.183 0.342 16.98 5.58 2.87 3.17 3.50 4.75 


Immediately 0.637 0.376 0.259 0.258 0.251 0.395 18.14 
1.231 0.487 0.290 0.240 0.232 212 0.374 18.48 


2 90 
too 
to 


0.977 0.674 0.374 0.280 0.251 0.201 0.374 18.27 12.25 6.74 5.28 4.07 6.84 
0.612 0.332 0.281 0.226 0.209 0.373 16.45 10.17 3.84 3.33 2.05 2.27 4.75 
*1.090 *16.31 


0.990 0.548 0.422 0.271 0.194 0.191 0.386 17.64 9.04 7.48 4.12 2.34 2.55 6.27 
1.090 0.466 0.365 0.259 0.216 0.170 0.374 16.83 6.27 4.22 2.82 2.22 2.50 4.83 


*1.009 


Average: Immediately -_ - , -_ 0.965 0.587 0.363 0.267 0.231 0.207 0.371 18.12 10.96 6.47 4.81 3.89 3.92 6.76 
4 months____ . 1.156 0.506 0.312 0.256 0.222 0.194 0.366 17.19 7.27 3.72 2.91 2.31 2.73 4.7 
*1.079 *0.357 *15.52 *4.60 


Loss 4 Months, “G. ----- < -19.8 13.8 14.0 4.1 3.9 6.3 1.: 33.7 42.5 39.5 40.6 30.4 29.3 


*—11.8 *3. 
*Retention not including any residual surface deposits which could scraped off with dull knife prior extraction. 


Table 5.—DISTRIBUTION PENTACHLOROPHENOL AND SOLVENT AIR-SEASONED SOUTHERN PINE POLE SECTIONS 
IMMEDIATELY AFTER TREATMENT AND STEAMING AND AFTER EXPOSURE FOR FOUR MONTHS 


Distribution Pentachlorophenol Cross-Section Distribution Solvent Cross-Section 


(Ib./eu. ft.) (Ib./eu. ft.) 
Charge First Third Weighted First Second Second Weighted 
No. When Analyzed Y-inch 44-inch 15-inch l-inch 1-inch Core Average %4-inch %-inch -inch 1-inch 1-inch Core Average 
After Treatment : 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 


FINAL STEAM BATH 


299 = Immediately_._.........--.. 0.700 0.387 0.214 0.176 0.150 0.110 0.239 14.48 7.47 3.18 2.66 2.56 2.39 4.30 
| EEE 0.350 0.197 0.171 0.156 0.134 0.244 12.20 5.26 1.51 92 80 1.39 2.56 
*0.764 *0.239 *11.07 *2.45 


immediately ___- . 0.851 0.511 0.318 ~* 0.273 0.253 0.192 0.353 14.72 8.47 5.33 4.91 4.46 42 6.10 
4 months______- -a--, ORE 0.404 0.267 0.232 0.194 0.164 0.308 11.83 5.04 2.16 2.51 2.75 2.42 3.71 
*,t0.0 -308 5 3.7 


Immediately ____ _- . 0.795 0.501 0.348 0.244 0.201 0.169 0.314 13.75 8.72 5.39 4.25 3.89 2.38 5.32 
4 months____._____- . 0.996 0.441 0.281 0.224 0.186 0.176 0.308 13.63 6.70 2.91 2.25 1.76 94 3.65 


Immediately __- . 0.720 0.455 0.385 0.226 0.168 0.164 0.317 12.16 7.93 6.55 3.77 2.05 2.17 5.15 
4 months______- . 0.848 0.334 0.297 0.205 0.161 0.152 0.290 12.98 4.93 4.08 2.93 1.26 0.54 3.85 
3.85 


0.765 0.464 0.316 0.230 0.192 
4 months_______ 0.891 174 


= 
= 
wo 
es 
to 
1 


Months, 17.7 17.4 9.6 9.4 1.3 


not including any residual surface deposits which could seraped off with dull knife prior extraction. 
residual surface deposits were present these discs and surface retention was assumed zero. 
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CHARGES 299-304 


Air-Seasoned Southern Yellow Pine Pole Sections 


Penta Avg. Solvent Retn., cu. ft. 

Before Steaming 0.377 Before Steaming 6.75 

After Steaming 0.306 After Steaming §.13 

Removed Steaming, 18.83 Removed 24.00 

<= 

PENTACHLOROPHENOL SOLVENT 

124 

= Vv | ' = (a) 

Before Steaming After Steaming Before Steaming After Steaming 


the table. The zones rechecked were 
those that indicated little reduc- 
tion retention steaming. all 
cases the retention calculated from the 
second analysis was practically identi- 
cal that determined from the origi- 
nal analysis. 

The distribution pentachlorophe- 
nol and solvent the discs extracted 
immediately and four months after 
treatment shown Tables and 
The results for the non-steamed discs 
are contained the former table and 
similar data for the discs steamed after 
treatment are given Table Refer- 
ence these tables will indicate that 
two analyses were made the first 
zone some the discs ana- 
lyzed four months after treatment. The 
former was true for all the non- 
steamed discs and half the steamed 
discs. 

The two separate extractions and 
analyses were made material ob- 
tained from adjacent discs. dull 
knife was used scrape the surface 
one sample and the other was not 
scraped. The purpose this procedure 
was determine how 
chlorophenol was present 
deposits present some the poles 
position for four months after treat- 
ment. The steamed discs not analyzed 
the foregoing manner did not con- 
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WHEN ANALYZED AFTER TREATMENT 


Fig. 2.—Distribution pentachlorophenol and solvent freshly treated southern pine pole sections immediately 


before and after application final steam bath. 


tain any surface deposits near the area 
weathering. 


Discussion Results 


(a) Effect Final Steaming 
Initial Preservative Retention: The 
effect final steaming the preserv- 
ative retention different depths from 
the surface the poles may seen 
comparison the data given 
Table for the discs extracted imme- 
diately before and after steaming. The 
average values for all the discs ex- 
tracted are shown near the bottom 
this table. study the average data 
columns through indicates that 
the discs extracted immediately after 
treatment and steaming contained 
average 18.8 per cent less penta- 
chlorophenol than those extracted be- 
fore steaming. With the exception 


the second zone, the reduc- 


tion steaming was practically uni- 
form throughout the cross-section. The 
latter zone indicated only 14.9 per 
cent less pentachlorophenol after 
steaming comparison 17.2 
21.8 per cent for the other zones. The 
values given for individual charges 
offer reason for the 
smaller reduction steaming the 
from the charges showing the least 
reduction this zone were rechecked 


and the results were comparable with 
the original values. will shown 
later, this difference did not have any 
phenol gradient. 

The data columns through 
Table for solvent retention the 
steamed and non-steamed discs offer 
verification for the results obtained for 
pentachlorophenol retention. The 
age reduction solvent content was 
24.0 per cent while the same value 
for pentachlorophenol was 
cent. The solvent removed from indi- 
vidual zones was more uniform than 
was the case with 

The slightly greater and more uni- 
form removal solvent 
related the effect steaming 
after treatment the 
pentachlorophenol and the that 
steam distillation during the 
after steaming removes 
centage solvent from the wood han 
onstrated that steaming after 
renders portion the pentach 
phenol non-extractable with 
such The amount 
extractable not constant and 
per cent the total amount 
before extraction. evidence 
been found, however, that 


See footnote 
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has similar effect the extractabil- 
ity the petroleum solvent with tolu- 
enc Since thermal expansion air 
and preservative the wood the 
force which removes preserva- 
during the steaming period, the 
eff. the foregoing factors would 
zreater and more uniform removal 
than pentachlorophenol. 


Effect Final Steaming 
Initial Preservative Gradient: vis- 
ua! ‘mpression the pentachlorophe- 
no! solvent gradients the non- 
and steamed discs may ob- 
this figure were prepared 
using the average values given near the 
Table Although this fig- 
indicates that final steaming did 
not change the shape either the 
solvent 
gradient, does not offer conclusive 
evidence that the effect was similar for 
individual poles. statistical compari- 
son the data Table would offer 
judging differences between 
the groups except for the fact that 
such comparison may suggest erro- 
neous conclusions traceable differ- 
ence retention between the groups 
rather than difference 
resulting from final steaming. order 
avoid the variability introduced 
any difference cross-sectional reten- 
tion between the groups, conve- 
nient express the pentachlorophenol 
retention each zone per cent 
the weighted average value for the 
whole disc. The calculation made 
multiplying the pentachlorophenol re- 
tention each zone given Table 
the appropriate value shown 
Appendix and expressing the prod- 
uct per cent the weighted aver- 
age retention the disc. Any differ- 
ence the percentage values for simi- 
lar zones the group, therefore, 
represents difference distribution 
the preservative. Results for calcu- 
lations made the foregoing proce- 
dure are presented Table 


statistical comparison the data 
Table the difference-between- 
The statistical results this table in- 
dicate significant difference the 
two groups the per cent confi- 
dence level. also informative 
mention that similar conclusion was 
advanced concerning the 
effect final steaming the amount 
preservative the outer 
pressure treated with creosote. 
The fact that experimental evidence 

been found that final steaming 


‘ouden, 1951. Statistical methods for 
chonusts. John Wiley and Sons, Inc., pp. 24-29. 
t of seasoned and green southern pine poles. 
ndix Part I—Statistical Analysis Re- 
Data. AWPA Preprint. 


Table 6.—PENTACHLOROPHENOL RETENTION ZONES NON-STEAMED AND STEAMED 
SOUTHERN PINE POLE SECTIONS EXPRESSED PER CENT TOTAL CROSS- 
SECTIONAL RETENTION IMMEDIATELY AFTER TREATMENT 


First Second Second 


Per cent of Total Cross-Sectional Retention 


Second Third 
Charge No. 44-inch 14-inch \g-inch 1-inch l-inch Core Total 
NON-STEAMED SECTIONS 
14.02 14.63 21.95 13.41 8.55 100.00 
26.58 16.20 17.47 19.24 12.91 7.60 100.00 
24.06 15.78 16.31 20.32 13.37 10.16 100.00 
- aS 28.50 15.03 20.73 21.24 9.84 4.66 100.00 
303 __ 28.36 15.52 17.91 22.09 9.25 6.87 100.00 
| a 26.13 16.44 17.34 21.85 11.71 6.53 100.00 
Average___ 26.84 15.50 17.40 21.11 11.75 7.40 100.00 
STEAMED SECTIONS 

: 25.50 14.45 16.43 22.66 14.16 6.80 100.00 
.57 14.33 18.15 21.34 12.74 9.87 100.00 
302__ 25.24 15.14 23.03 21.45 10.09 5.05 100.00 
27.78 15.19 18.52 21.48 10.00 7.03 100.00 
304___ 24.06 16.52 17.97 21.16 11.88 8.41 100.00 
Average___ 25.84 15.12 18.26 21.50 11.90 7.38 100.00 


does not change the pentachlorophenol 
gradient air-seasoned pine poles 
should some value the wood 
preserving industry. Its importance 
magnified result past beliefs 
that steaming reduces the concentra- 
tion preservative the surface only, 
and point below the safe level. 
But the experimental data described 
here offer some assurance that final 
steaming does not significantly change 
the preservative gradient. other 
words, final steaming removes two 
pounds solution per cubic foot from 
poles containing ten pounds per cubic 
foot, the remaining eight pounds has 
essentially the same distribution 
the retention had been eight pounds 
without final steaming. 

(c) Effect Final Steaming 
Permanence and Distribution Pre- 
servative During Storage After 
Treatment: previously mentioned, 
the pole sections remaining after cut- 
ting the original extraction discs were 
stored treated skid poles for four 
months following treatment before ad- 
ditional discs were cut for extraction. 
The method sectioning the poles 
obtain the latter discs illustrated 
Fig. 1B. The extractions after storage 
were undertaken determine final 
steaming had any effect the perma- 
nence and distribution the preserva- 
tive during the first four months after 
treatment. 


Table COMPARISON 
PENTACHLOROPHENOL GRADIENTS 
FOUND NON-STEAMED AND 
STEAMED SECTIONS 
ATELY AFTER TREATMENT 


Average 
Difference 
Between Pairs Value 


Zone Analyzed (per cent) 
First 1.00 1.54f 
Second 44-inch 0.86 1.81 
Second 1-inch_ 0.39 0.58 
Third 0.15 0.46 
0.02 0.04 


* Statistical analysis based on data given in 
Table 

significance the per cent confidence level. 

Probability between 0.1 and 0.2. 

Probability between 0.3 and 0.4. 

Probability more than 0.5 
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Data obtained from the foregoing 
extractions are presented Tables 
and for the non-steamed and steamed 
discs respectively. The results for the 
original extractions given Table 
are also included these tables. 
will noted that two the sections 
each group were not extracted after 
four months’ storage. The results ob- 
tained for the first discs extracted after 
storage were very uniform and was 
decided leave the 
tions for longer period before cut- 
ting discs for extraction. The results 
for the latter extraction will 
ported the near future. 


The average over-all loss penta- 
chlorophenol from the non-steamed 
and steamed pole sections during the 
first four months after treatment 
shown the bottom Tables and 
was 1.3 and 5.9 per cent respectively. 
The corresponding loss solvent was 
29.3 and 34.1 per cent. The outer 
inch zone both the non-steamed and 
steamed discs indicated increase 
pentachlorophenol during the storage 
period, whereas decrease was evident 
the interior zones. The greatest re- 
duction inside the outer was 
the second and second 
zones. The latter was true for both 
the non-steamed and steamed discs. 
contrast, all zones both the non- 
steamed and steamed discs showed 
loss solvent during the storage pe- 
riod. The smallest loss solvent was 
the outer 14-inch, but much greater 
losses were noted all interior zones. 


and the steamed sections had less 
residual surface deposits 
four months’ storage than the non- 
steamed sections. These surface depos- 
its were oily and dark-colored ap- 
pearance and were caused the sur- 
face becoming wet with preservative 
few minutes after removal from the 
cylinder. the storage period 
creased, the wet areas dried and 
gummy, amorphous deposit remained 
the surface the sections. All 
the non-steamed sections contained 
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nt i = = 


CHARGES 299-302 
Air-Seasoned Southern Yellow Pine Pole Sections 
Final Steam Bath 


Immediately 0.371 Immediatety 6.76 
Months 0.366 Months 4.78 
Net Loss Months,% Net Loss Months,% 29.3 
PENTACHLOROPHENOL SOLVENT 
' 


IMMEDIATELY MONTHS IMMEDIATELY 


WHEN ANALYZED AFTER TREATMENT 


MONTHS 


Fig. 3.—Distribution pentachlorophenol and solvent southern pine pole sections immediately after treatment and four months 
treatment and storage. steam was used following treatment. Shaded area first zone indicates quantity pentachlorophe: 


solvent surface the extraction discs the form tar-like deposits. 


iol 


large amounts this gummy material 
which softened when exposed sun- 
light and was sticky the touch. Only 
two the steamed sections showed 
any evidence surface deposits. The 
few deposits found the steamed 
sections were scattered small patches 
and were definitely less objectionable 
from handling standpoint than those 
found the non-steamed sections. 

spite the cleaner surface 
the steamed sections, the average val- 
ues given near the bottom Tables 
and indicate that slightly more penta- 
chlorophenol and solvent 
from these sections during the storage 
period than from the non-steamed sec- 
tions. The overall loss pentachloro- 
phenol and solvent from the non- 
steamed sections was 1.3 and 29.3 per 
cent respectively. Comparable values 
for the steamed sections were 5.9 and 
34.1 per cent. The amount penta- 
chlorophenol lost from both groups 
within the range experimental error. 
The sizeable loss solvent signifi- 
cant and worthy further considera- 
tion. 

Examination the average values 
given near the bottom Tables 
and indicates solvent loss between 
and per cent for all zones in- 
side the outer The loss pen- 
tachlorophenol from the same zones 
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ranged between and per cent. 
The largest loss solvent was the 
area inside the outer 1-inch, which also 
represented the area showing the least 
change pentachlorophenol content. 
The large solvent loss this area 
with little change pentachlorophenol 
content suggests that either substan- 
tial quantity the solvent moved 
the surface the vapor phase some 
pentachlorophenol was precipitated 
from the solution after was impreg- 
nated into the wood. the case the 
steamed sections one might favor the 
latter assumption because the effect 
steaming the extractability pen- 
tachlorophenol with solvent such 
toluene. The effect similar the 
non-steamed sections, however, and 
this seems indicate that consider- 
able quantity the solvent lost from 
the interior the sections moved 
the surface vapor rather than 
liquid. Kelso, Behr and reached 
similar conclusion concerning south- 
ern pine poles treated the green 
condition 
petroleum and exposed for months. 


The fact that possible have 
large loss solvent from the inte- 
rior pole with only slight loss 
movement 
toward the wood surface should 


See footnote 


reduce the importance the so- 
called 
phenol-petroleum this type pres- 
sure-treated wood. Past 
cerning migration have tended cre- 
ate the impression that practically all 
the pentachlorophenol concentrates 
near the surface the wood 
the more volatile part the solvent 
escapes from the wood. But the data 
Tables and offer evidence that 
the former concept migration does 
not necessarily apply southern pine 
poles pressure treated with 
chlorophenol-petroleum solution. Some 
movement pentachlorophenol docs 
occur but small relation the 
loss movement solvent. 

The average values given 
and are presented graphically 
Figs. and for the non-steamed and 
steamed sections respectively. 
shaded area the outer 14-inch 
corresponds the amount 
chlorophenol solvent the suri 
the sections four months after tr: 
ment. 

cross-comparison the gradic 
the foregoing figures suggests 
the movement 
and solvent the steamed 
during the storage period was sim: 
that which occurred the 
steamed sections. Expression 
pentachlorophenol values used 
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CHARGES 


Air-Seasoned Southern Yellow Pine Pole Sections 


Final Steam Bath 
Avg.Penta Retn., ft. Avg. Solvent ft. 
Immediately 0.306 Immediately 
Months 0.288 Months 3.44 
Net Loss Months,% 5.9 Net Loss Months,% 


j 
\/ 
IMMEDIATELY 


paring these figures per cent the 
total retention each disc yields the 
data shown Tables and for the 
non-steamed and steamed sections re- 
spectively. 

statistical comparison the data 
given the above tables supports the 
following statements concerning the 
pentachlorophenol gradient: there 
was significant difference the 
pentachlorophenol gradients 
non-steamed and steamed sections 
either immediately four months 
after treatment; both the non- 
steamed and steamed sections had sig- 
nificantly more pentachlorophenol 
the outer 14-inch zone four months 
after treatment than was present 
this same zone immediately following 
treatment; and the non-steamed sec- 
tions showed significant decrease 
the amount pentachlorophenol 
the second and second 14-inch 
zones during the storage period, 
whereas the steamed sections showed 
significant decrease the second 14- 
inch, second 14-inch, and second 1-inch 
zones during the same period. The 
change the remaining zones during 
the storage period was not significant. 


Summary and Conclusions 


\ir-seasoned southern 
pressure treated with penta- 
solution and 
for pentachlorophenol and 


PENTACHLOROPHENOL 


MONTHS 
WHEN ANALYZED AFTER TREATMENT 


Fig. pentachlorophenol and solvent southern pine pole sections immediately after treatment and four months after 
treatment and storage. final steam bath was employed after impregnation. Shaded area first zone indicates quantity 
pentachlorophenol solvent surface the extraction discs the form tar-like deposits. 
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SOLVENT 


IMMEDIATE 


solvent distribution 
fore and after steaming following 
treatment. Sections from the same 


poles were also extracted following 
storage period four months after 
treatment. 


Table 8.—PENTACHLOROPHENOL RETENTION ZONES NON-STEAMED SOUTHERN 
PINE POLE SECTIONS EXPRESSED PER CENT TOTAL CROSS-SECTIONAL 
RETENTION IMMEDIATELY AND FOUR MONTHS AFTER TREATMENT 


Per cent of Total Cross-Sectional Retention 


Second 


Second 


First Second Third 
Charge No. 44-inch 14-inch lg-inch 1-inch l-inch Core Total 
IMMEDIATELY AFTER TREATMENT 
27.44 14.02 14.63 21.95 13.41 8.55 100.00 
300___ 26.58 16.20 17.47 19.24 12.91 7.60 100.00 
; eee 24.06 15.78 16.31 20.32 13.37 10.16 100.00 
302__- 28.50 15.03 20.73 21.24 9.84 4.66 100.00 
Avg. 26.65 15.26 17.29 20.69 12.38 7.74 100.00 
FOUR MONTHS AFTER TREATMENT 
34.76 13.10 14.17 18.72 6.95 100.00 
301__- 28.15 14.21 14.48 20.38 12.06 10.72 100.00 
208...... 32.09 12.83 18.45 20.86 11.23 4.54 100.00 
ee 32.23 13.18 15.07 20.04 11.97 7.51 100.00 


Table RETENTION ZONES STEAMED SOUTHERN PINE POLE 
SECTIONS EXPRESSED PER CENT TOTAL CROSS-SECTIONAL RETENTION 
IMMEDIATELY AND FOUR MONTHS AFTER TREATMENT AND STEAMING 


Per cent of Total Cross-Sectional Retention 


Second 


First Second Second Third 
Charge No. 44-inch 44-inch \%-inch 1-inch 1-inch Core Total 
IMMEDIATELY AFTER TREATMENT AND STEAMING 
28.87 15.06 15.48 20.92 2.55 100.00 
300__ t 25.50 14.45 16.43 22.66 14.16 6.80 100.00 
301__- 23 .57 14.33 18.15 21.34 12.74 9.87 100.00 
302... 25.24 15.14 23 .03 21.45 10.09 5.05 100.00 
Avg.- 25.80 14.75 18.27 21.59 12.39 7.20 100.00 
FOUR MONTHS AFTER TREATMENT AND STEAMING 
14.94 19.81 12.01 10.39 100.00 
$1.72 11.72 18.97 21.03 11.03 5.53 100.00 
$1.10 12.54 15.75 20.57 12.10 7.94 100.00 


1 
1 
j 
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was found that the final steaming 
schedule employed removed approxi- 
mately per cent the pentachloro- 
phenol present the wood before 
steaming. should recalled, how- 
ever, that this not actually 
this preservative removed the 
cylinder and returned the workin 
tank. The during the 
same period was slightly less than 
per cent. The removal both penta- 
chlorophenol and solvent was uniform 
throughout the cross-section the 
poles, and statistical comparison 
the data indicated that the steaming 
did not produce any significant differ- 
ence the preservative gradient. 
pointed out that the amount pre- 
servative removed final steaming 
may offset over-treatment before 
steaming approximately per cent 
more than that required after steaming. 

The steamed sections were much 
cleaner the surface both immedi- 
ately and four months after treatment 
than the non-steamed sections. Bleed- 
ing which started soon after removal 
from the cylinder was responsible for 
the objectionable surface condition 
the non-steamed sections. 

The analyses following 
period four months showed that 
the steamed sections lost slightly more 
pentachlorophenol and solvent than 
the non-steamed sections. The overall 


loss pentachlorophenol and solvent 
from the non-steamed sections was 1.3 
and 29.3 per cent respectively. Com- 
parable values found for the steamed 
sections were 5.9 and 34.1 per cent 
respectively. The loss pentachloro- 
phenol from both groups was consid- 
ered insignificant and within the range 
experimental error. The loss sol- 
vent from both groups was significant. 

Solvent losses during the storage 
period were much higher the area 
inside the outer 1-inch zone than pen- 
tachlorophenol losses the same area. 
This suggests that large quantity 
the solvent lost during the storage 
period moved the surface the 
vapor phase while the majority the 
pentachlorophenol station- 
ary. large loss solvent from the 


interior pole, therefore, not nec. 


essarily indicative similar movement 
loss the pentachlorophenol. 

statistical comparison the pen- 
tachlorophenol gradients immediately 
and four months after treatment indi- 
cated that both the non-steamed and 
steamed poles 
pentachlorophenol the outer 
zone and less the second 
and second 14-inch zones 
the storage period than was presen: 
the same zones before storage. 
dition, the steamed poles 
significant decrease the 
phenol content the second 
zone during the storage period. 
changes the other zones during the 
storage period were not significan 
the statistical procedure 


Appendix 1.—CHARACTERISTICS PETROLEUM SOLVENTS USED 
WITH PENTACHLOROPHENOL TREATMENTS 


(1) (2) (3) 
Petroleum Oil Aromatic HB 101E 90-10 mixture 
(1) and (2) 
API Gravity at 60° F. 18.8 4.8 14.4* 
Viscosity at 100° F., SUS 37.8 107 
Pentachlorophenol Solvency 
istillati ange, °F.: 
...... 488 580 490 
50%...-- 530 671 5387 
569 75s 636 
For 610 762 652 


Appendix 2.—VALUES USED DETERMINING WEIGHTED AVERAGE PENTACHLOROPHENOL AND SOLVENT CONTENT 
EXTRACTION DISCS TAKEN FROM AIR-SEASONED SOUTHERN PINE POLE SECTIONS 


*Sample contained 4.96 per cent pentachlorophenol at time of analysis. 


Diameter 
Dise of Disc 
Charge No. No.* (inches) 
(1) (2) (3) 


209.....- 


300__ 


< 


301 


302 


te 


303 


tore 


_ 


Average: 


*Dise No. 1 
No. 4 


4. . 9. 17 
4.31 0.63 9.84 9.39 17 
4.33 0.56 9.96 9.45 17 
4.44 0.62 9.60 9.19 16 
4.32 0.25 10.64 10.06 18 
4.38 0.25 10.54 9.89 18 
4.35 0.25 10.59 9.97 18 
4.32 0.37 10.42 9.77 17 
4.7 0.50 9.22 8.79 16 
4.72 0.50 9.36 8.89 16 
4.94 0.37 9.19 8.73 16 
4.88 0.37 9.29 8.86 16 
4.10 0.25 11.15 10.51 19 
4.13 0.25 11.05 10.49 18 
4.10 0.31 11.00 10.38 18 
4.10 0.37 10.87 10.26 18 
4.50 0.38 9.95 9.49 17 
4.54 0.38 9.90 9.43 17 
5.02 0.37 9.73 9.21 16. 
5.07 0.50 9.61 9.14 16. 
4.48 0.41 10.09 9.57 ye 


Percent of Total Cross-Sectional Area in Each Individual Zone 


50 


cut immediately after treatment; Dise No. 2—cut immediately after treatment and steaming; Dise No. 3- 
cut four months after treatment and steaming. 


Depth of Depth of - - : 

Heartwood First Second Second Second Third 

(inches) (inches) \-inch \-inch l-inch l-inch Core otal 
(4) (5) (6) (7) (8) (9) (10) (11) 12 


19.99 15.03 
28.20 20.00 15.40 100.00 
28.35 19.98 14.94 100.00 
27.80 20.01 16.56 100.00 
29.41 19.82 11.78 100.00 
29.20 19.86 12.41 100.00 
29.30 19.86 12.09 100.00 
28.99 19.92 12.99 100.00 
19.94 18.73 100.00 
2 19.96 18.09 100.00 
2 19.93 19.01 100.00 
2 19.96 18.36 100.00 
30.13 19.55 9.63 100.00 
30.04 19.60 9.90 109.00 
29.93 19.64 10.2% 100.00 
29.73 19.71 10.81 100.00 
28.40 19.99 14.82 100.00 
28.29 19.99 15.15 106.00 
27.94 19.99 16.19 10° .00 
27.78 19.99 16.66 100.00 
28.52 19.88 14.44 100.00 


cut four months after treatment; ?is¢ 


9.88 
9.78 
10.12 
1.13 
9.77 
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Factors involved the development flexible wood veneers, 


Flexible Paper-and Fabric-Backed 


JAMES DUNNE 


Vice-President, Plywood Corp., New York, 


including cutting requirements and other specifications, are discussed. 
Steps the manufacturing process are outlined 
methods described. Illustrations are presented various applications 


flexible wood veneers. 


GENERALLY ACCEPTED fact 
nat the Egyptians first made use 
vencers and found means gluing 
them supporting surfaces. Now 
credit must given the twentieth 
century for developing flexible wood 
veneers. 

The term wood veneering com- 
mercial sense got its origin good 
many years ago. The term veneer ap- 
parently first came into common usage, 
insofar wood concerned, when the 
veneer chair seat was developed. The 
comfort the sitter was helped, 
was believed, drilling holes the 
seat. The plywood chair seat and back 
was originated man named Gard- 
ner about 1875. 

Looking back the development 
the veneer and plywood industry, 
interesting note that many the 
original and seating compa- 
nies” all became plywood manufactur- 
ers and incorporated the words 
and into the company 
name: For example, Frost Veneer and 
Seating Company. 
Presented meeting FPRS Northeast Sec- 
tioa, April 19-20, 1956, Springfield, Mass. 


The Author: Dunne has been associated 
with Plywood Corp. since 1931. was 
named director 1938 and vice-president 
1941. Mr. Dunne worked aircraft plywood 
manufacturing plant during World War and 
has since been closely identified with the tech- 
nical progress the plywood industry and con- 
cerned with all phases marketing. 
been director public relations for Ply- 
wood Corp. since 1952. 
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courtesy Plywood Corp. 
figured red gum flexible veneer realty office. 
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Development Flexible Veneer 


wasn’t until Armin Elmendorf 
came with the idea Flexwood 
that truly flexible veneer came into 
commercial use. make practicable 
flexible veneer, the wood had have 
backing. Obviously the backing 
support had pliable and Elmen- 
dorf explored two possibilities for 
backing materials—paper and fabric. 


All veneers that are subsequently 
made flexible mechanical treat- 
ment are cut rather thin, the average 
thickness being about 1/85 inch. Cer- 
tain cuts oak, for example, might 
heavy 1/65 inch and wood like 
Macassar ebony, for best results, might 
cut thickness 1/100 inch. 
The whole technique veneer cut- 
ting the same always used. The 
veneers can flat quarter sliced 
cut rotary half round. The flitch 
goes through the same hot water bath 
used the development veneers 
for commercial plywood furniture 
use. 


those who relish the natural 
beauty wood—its color, figure, and 
grain pattern—nature’s contrariness 
refusing produce any two square 
feet lumber veneer iden- 
tical pattern character blessing. 
can look fine Adam Dun- 
can Phyfe piece mahogany gor- 


geous room interior walnut and ap- 
preciate its unique individuality. 

Those who have worked with fine 
decorative veneers realize how lay 
person mystified that something 
veneer form can finally become the 
beautifully figured and polished piece 
wood that seen the finest ex- 
amples modern veneer and plywood 
technology. 


Complicating Factors 


Until flexible veneer came into use, 
split cockle buckle veneer 
was matter slight consequence. 
laminating decorative veneer ply- 
wood manufacture, the cockles full- 
nesses the veneer disappear under 
the application pressure pressure 
and heat and the holding quality 
the adhesive used. 

1/85-inch veneer cut from 
flitch that cockley nature and 
pliable backing fabric attached 
the veneer, horrible looking wash- 
board the result. The fabric back- 
ing, paper for that matter, cannot 
restrain the buckling tendency the 
natural wood veneer. The bumps which 
appear cannot mechanically chem- 
ically eradicated and smooth flat film 
attain. 

took number years solve 
the problems involved making and 
installing such product Flexwood. 
First, veneer cutters had able 
sample flitch with few cuts 1/28 
inch and know whether would yield 
flat, uncockled veneer when cut thin 
1/85 inch. this time, the subse- 


Fig. 2.—Teak flexible veneer installed the office theater 
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quent processing technique had come 
along the point where problems 
moisture and stress the fabric 
paper backing were well understood. 
Bonding agents were evaluated the 
point where the processor could 
certain producing flat, limber, and 
true sheet genuine wood veneer 
had well-behaved and flat piece 
wood begin with. 

Thus the requirements for veneers 
became exacting that many cutters 
fought the idea cutting flitches for 
processing into Flexwood. Fortunately, 
enough this country’s foremost ve- 
neer cutters were sufficiently interested 
presenting decorative veneers 
their finest beauty form accept or- 
ders with restricting specifications. 


Having established the proper type 
backing, gotten the veneers flat 
possible, and settled the type 
adhesive and the filler for the cloth 
and the glue paste for hanging the 
product plaster wall, might 
assumed that all one had was sit 
back and watch the orders roll in. 
the early was true that the 
orders did roll in. was also true that 
the people doing the research forgot 
study the subject plaster. Why 
would veneer men care much whether 
plaster had high low lime con- 
Why concerned much whether 
the plaster was properly rodded, 
soft and 

Many amusing, albeit expensive, 
things happened the early days. For 
example, North Dakota con- 
tractor might have applied perfectly 
made and conditioned. piece flex- 
ible veneer plaster wall that was 
frozen and later, when moisture as- 
serted its inalienable right escape, 
back pressure and other technical diffi- 
culties caused failure. the same 
token, installation Texas might 
suffer because the humidity was such 
that water would run down wall be- 
fore after the attachment the 
veneer decoration. New York, 
was pretty tough fight the plastering 
contractors who insisted doing 
cheap, hot lime job. 

Today, flexible veneer for attach- 
ment plaster, metal, plywood, hard- 
board, sheet rock, and other surfaces 
readily available guaranteed 
installed basis. product which always 
was good now under full control 
through all stages processing, in- 
cluding installation. 

The fabric backing commonly used 
unsized cotton mesh. Where 
paper used, unsized and gen- 
erally .010 inch Some 
people refer this paper 
product. 

The processing technique 
tively simple. The select flat veneers 
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Fig. 3.—Example walnut flexible veneer 
office building corridor. 


are trimmed eliminate sap and de- 
fects and are laid the fabric 
paper, both which have been pre- 
coated with polyvinyl alcohol other 
flexible type adhesive. The veneers 
are book matched and edge joined 
being spotted the adhesive side 
the backing sheet with the tip 
ordinary hand iron. Packs such lay- 
ups are inserted conventional type 
hot plate press and the bonding 
completed. 

After the pressing, the stock, which 
now measures approximately 
length, put through the flexing ma- 
chine. this operation, the cellular 
unity the wood veneer mechani- 
cally destroyed. The machine consists 
semi-hard rubber roll about 
feet long and inches diameter. 
The veneer inserted edgewise into 
the machine and passes between the 
rubber roll steel rods 
which imbed slightly into the rubber. 
When the sheet has been put through 
veneer side up, the operation re- 
versed and goes through backing 
side up. 

Actually, the wood stretches much 
the operation and all rigidity the 
veneer and minor fullnesses are elimi- 
nated. The elongation the wood 


Fig. application flexible veneer 
for 


fibers across the grain does not 
duce any splits checks cause open 
areas which would make the paper 
fabric backing visible through the ve. 
neer. Actually, the wood fibers are 
parted microscopically that there 
longer unity between them. 


The next step the sanding and 
this process that has some unique 
features. the production order 
for 100 sheets walnut, all from one 
flitch, inches wide feet 
the 100 pieces are taped together end 
end and kept perfect 
Sheet number one starts the 
sander and the others follow unti 
operation complete. Because the 
limpness the material, the 
most ingenious and sensitive 
equipment. The pressure that 
the veneer against the sanding 
sensitive that compensates any 
slight irregularities. Just enough 
sure exerted keep the vene 
contact with the sanding drum. 


After inspection, the sheets 
trimmed and packed with 
sequence numbers marked the 
the fabric paper. The 
numbering great be- 
cause when the veneer applied 
wall surface, complete 
match results the numbering fol- 
lowed. designer prefers have 
random mismatched effect, the con- 
tinuity the sheets may 
certain ones can reversed and hung 
upside down. 


Installation 


For attachment walls, the 
backed material the 
choice because there extensibility 
the fabric which permits the stretching 
the veneer across the grain com- 
pensate for irregularities the wall 
and assure tight vertical joints. 


There are certain problems involved 
surfacing metal. Generally, rec- 
ommended that the metal surface 
cleaned all grease traffic 
washing with Oakite 61. The 
turn primed with material 
plaster and other non-metallic 
surfaces, varnish-type size ind 
the bonding adhesive, both for 
cation metal and porous type 
plied the manufacturer. 


Flexible veneer used mainly 
decorating broad wall expanses 
particularly those with long 
sign material and because there 
cuts the inch instead 28, 
tinuity book match, figure, 
tern great enough give 
wide opportunity for expression. 
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here are many outstanding exam- 
this type. One the Kleinhans 
Building Buffalo, where 
40.000 feet such beautifully matched 
was used. This installation 
back 1936 and few years ago 


the Emigrant Savings Bank 
York done originally 1932. 
then, additions have been made 
now the plaster walls are en- 
surfaced with nearly 50,000 feet 
\ustralian lace wood. 


Often flexible veneer the only 
wood wall treatment possible when 
building codes ban wood unless 


Plaster walls auditoriums 


can faced with 1/85-inch flexible 
veneer and will conform all exist- 
ing codes. The fact that the walls can 


surfaced without the need for mold- 


ings means that genuine wood not 

Industrial applications for flexible 
veneer have been comparatively lim- 
ited, the principal exception being the 
paper backing for the top surface 


Measuring Headrig Precision through the 
Use Quality Control 


DON BURNET 
Pilot Rock Lumber Co., Pilot Rock, Ore. 


Statistical quality control techniques were used five sawmills 


record the amount and type variation lumber manufacturing. 
Causes excessive variation were corrected, with resulting marked 
improvement size control. Recommendations are given for estab- 
lishing system quality control lumber manufacturing. 


TECHNIQUE quality control 
through the use control charts 
has not been widely used the lumber 
industry. For optimum use raw ma- 
terial, even the rough manufacturing 
phase must one precision. Head- 
saw precision lends itself readily the 
use statistical quality control charts. 
The use control charts this phase 
the manufacturing process will initi- 
ally determine the capability the 
equipment and give visual evidence 
any change that capability. Precision 
may gained maintained the 
intelligent application the necessary 
control measures indicated chart 
data. 

The quality control technique 
applied here has its basis that meas- 
urements taken from few randomly 
selected pieces can give reflection 
estimation the variation and aver- 
age thickness day’s production. 
The system likewise recognizes that all 
manufacturing processes, including the 
sawing lumber, will vary some 
degree from the nominal size being 
sought. After sufficient measurements 
have been taken, the variation 
expected for that specific set equip- 
ment can determined. Thereafter, 
keeping the charts date, one 
can tell the cut within the normal 


Presented meeting FPRS Pacific North- 
. ' Section, Oct. 24-25, 1955, in Vancouver, 


range variation and not, can com- 
mence search for the assignable 
causes excessive variation. 

Much has been written about the 
scientific theories and procedures for 
statistical quality control. not the 
purpose this paper enlarge that 
field literature, nor use de- 
fense the procedures followed. 
Rather present the experience 
gained the use the technique un- 
der the critical judgment economic 
operation, and analyze the results 
and reactions from that use. 

The work presented here started 
portion the graduate study program 
the School Forestry, Oregon State 
College. was later expanded the 
Oregon Forest Products Laboratory. 


Statistical Data 


The use five-board daily sample 
was arbitrary decision. Greater sen- 
sitivity over one-board sample ob- 
vious. was not felt that greater 
number would materially 
liability commensurate with the addi- 
tional time required for collection 
data. 

Several methods were used for 
achieving randomization the sam- 
ple. One practice was take every 
tenth board the chain until the 
sample had been procured. Another 
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truwood plastic materials such Mi- 
carta and Formica. 

The newest application flexible 
wood veneer product known 
Weldwood Flexible Wood-Trim. This 
was brought the market satisfy 
the demand for veneer edge banding 
that the do-it-yourself addict might use 
finish his cabinet work. now 
seems likely the product will em- 
ployed extensively commercial 
woodworking shops. present, 
available such woods mahogany, 
walnut, oak, birch, Sonora, and fir 
8-foot strips, inch wide. 


was take each board from certain 
position stack, the second from 
the top the right hand side, this 
from enough stacks supply the sam- 
ple. third was take the required 
number boards numerical order 
from one side one stack, such the 
top five boards the left hand tier. 
The goal all cases was insure 
randomization, eliminate any possi- 
bility bias the sample. All the 
above methods were effective. The lat- 
ter two were used different times 
collect the data presented here. Sam- 
pling time basis not recom- 
mended, still leaves choice for 
the individual gathering the data. 

Measurements were taken with 
common steel tape, calibrated the 
nearest inch. Each sample board 
was measured along its length one 
side five places, including each end. 
Measurements were recorded the 
nearest inch. Since the objective 
was determine the amount errant 
size, plus minus, the numerical di- 
mension the board was par- 
ticular concern. Rather 
wanted was the amount excess 
less than the nominal size which the 
piece was have been cut. Recording 
this manner, was not necessary 
take measurements from only one 
thickness stock. 

For example, one sample 
five boards might include only 4/4, 
4/4 and 8/4, any other combina- 
tion. Recorded data indicated only the 
amount and type variation from 
nominal thickness. The average then 
has its reference zero line, and 
related any optimum size. 
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Fig. range chart size variation circular fir mill. 
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JANUARY 


UPPER CONTROL LIMIT 


LOWER CONTROL LIMIT 


FEBRUARY 


Fig. 2.—Typical thickness chart, showing lack control initially, 
followed close control size variation. 


Another arbitrary decision was the 
use data from operating days for 
the calculation control limits. 
was felt that this was ample time 
determine the capacity the equip- 
ment for accurate sawing. Control lim- 
its were calculated outlined 
Limits were calculated for 
range, being the difference the av- 
erages the thickest and the thinnest 
boards for each day, and for the aver- 
age, the average thickness the pieces 
expressed plus minus 32’s 
inch from the optimum size. Accord- 
ing statistical theory when plotted 
point fell outside the control limits, 
seven consecutive points fell 
one side the average, the process 
was considered out control. 
referred the initial con- 
trol exercised during the days 
which the limits were based. One can 
see from this that were not estab- 
lishing standard which lumber 
should cut, but were measuring the 
standard given set equipment. 
The goal was not only narrow the 
control limits, but also most cases, 
attempt bring the average down 
the optimum size. 


Development the Program 


Initial studies were made two cir- 
cular mills the Corvallis, Oregon, 
area. Both these mills had been co- 
operative with the School Forestry 
offering their facilities for class 
work and observation. the start 
the program there was participation 


Grant, 1946. Statistical quality control. 
McGraw-Hill Book Co., Inc., New York and 
London. 
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the mill other than the use its 
facilities. 

Data were ultimately collected 
five different mills. addition the 
two circular mills the Douglas-fir 
region, there was band mill the 
same vicinity, band mill the pine 
region, and one specialty stud mill 
the fir region. all cases, the manner 
which the data were collected was 
the same. Calculation control limits 
for both average and range and the 
construction the charts was done 
laboratory personnel. the case the 
two circular mills and the pine band 
mill, these charts were turned over 
mili personnel for their use, and du- 
plicate records were made available 
the laboratory. the other two mills 
all collection and analysis data were 
done the laboratory. 


Mill Experience 


The studies were initiated simulta- 
neously the two circular mills, called 
and Both had approximately 
equal capacity. both cases, the pro- 
gram was set and carried 
graduate students before being turned 
over the mill. 

When sufficient data had been col- 
lected calculate control limits, charts 
for range and average were constructed 
and the data transferred the charts. 
Thereafter, range and average data 
were posted from respective daily sam- 
ples. Figs. and are representative 
these initial efforts, each circle rep- 
resenting data from one-day sample. 
can seen that lack control may 
not evident both charts the 
same day. One might have high vari- 


ation which would show the process 
out control, but the average 
ness could lie well within the estab. 
lished limits. From these charts 
seemed evident that when properly 
taken, sample size was adequate 
sensitive headsaw variations. 


The top management both mills 
had been consulted and both were 
willing try the system with 
own men. Each selected one man 
collect the data. These men were ven 
thorough instructions the 
sity for randomization and the 
accuracy expected the 
ments. 

The plan called for the 
its own calculations and its 
own charts, which the laboratory 
nished along with data sheets. 

After considerable lapse me, 
was found that collection 
had lapsed mill Mill had 
up-to-date data sheets but the co. trol 
charts had not been used. Labor 
personnel again went into Mill and 
collected data for operating 
for recalculation control limits. and 
the control charts for mill 
brought up-to-date. 

Recalculation control limits for 
mill brought out surprising lack 
experienced. This shown 
charts Figs. and Management 
was called for consultation. Its sur- 
prise was not hard imagine. 

Figs. and the control 
shown for April and May are those 
originally calculated 
data. Those points lying between the 
arrows (June and July) were com- 
puted from data collected the 
oratory for recalculation control 
its. evident that some point 
points the manufacturing 
were malfunctioning during the time 
that mill had neglected collect 
and post data. will also noted 
that, had this data been posted, numer- 
ous points would have fallen above 
the original control limits (April and 
May), and would have 
management that check 
ment was desirable. 

After consultation, management 
check the process and re- 
calculation December indicates ‘he 
degree success encountered. 
process had returned measur 
control better than that originally 
perienced. This incident 
vinced that the technique 
practiced was sensitive the 
tions headrig accuracy and 
value mill operators. 

With the validity the 
compare the accuracy different 
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ipally the circular mills with 
mill the same area. Data the 
mill cutting Douglas-fir were 
graduate students, and cal- 
made according methods 
pre discussed. the meantime, 
mill cutting pine had become 
the procedure. They had 
bee provided with the necessary in- 
‘ions for setting the system 
and nad gathered data with their own 
Figs. and show the 
comparison four mills, all 
Douglas-fir the time data 
collected. 

favorable comparison between 
mill and band mill due, 
part, the use control charts 
preceding test data mill 
Also. test data mill were taken 
while frozen lumber was being sawn, 
which resulted more variation than 
normally experienced. The apparent 
accuracy the pine mill became 
point question, and member 
the laboratory obtained additional data, 
which substantiated original data; 
again, graphic example the sensi- 
tivity the technique when properly 
applied. might well note that 
the superintendent the pine mill 
was vitally interested use the 
technique, and had personally collected 
the data. 


standings about the system 
from the charts one could not only tell 
when something was out adjust- 
ment but also what was out adjust- 
ment. Perhaps this was natural, and 
reflected poor explanation 
what the control charts could do. 
While not possible specifically 
identify equipment malfunction from 
chart data, one can get some indica- 
tion the trouble source. the con- 
trol charts are use effectively, and 
their graphic picture indicates problem 
areas, more specific location the 
areas might accomplished 
taining the identity the sample with 
its position the carriage, 
the top and bottom edge and the 
entering and trailing edge. This pro- 
cedure does entail more detailed work. 
could done limited basis 
and need not incorporated into the 
routine keeping data. 
would used only when chart data 
indicated additional information 
essary. 

Collection such detailed informa- 
was done specialty stud mill 
southern Oregon. The reason for 
data outlined above came 
about due the type operation 
than follow-up existing 
showing lack control. The ex- 
does, however, indicate the 
collecting more detailed 
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Fig. 3.—Thickness control chart where poor control necessitated recalculation control limits. 
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4.—Range control chart where poor control necessitated recalculation control limits. 


lems. 

This particular mill was cutting old- 
growth timber. Four-inch slabs were 
cut the headrig and turned down 
mill was cutting eight-foot logs, five 
measurements along one side seemed 
unnecessary. lieu this, measure- 
ments were taken each corner. 
give additional information, the iden- 
tity the corner was retained, that is, 
knew which measurement corre- 
sponded the entering corner, the top 
front corner, etc. Measuring thus, 
was possible construct range and 
average charts (really unnecessary) for 
each corner and from this actually 
what was occurring the equip- 
ment. Though this measuring system 
would not truly representative 
whole when used long lumber, 
was used this instance because 
the short length and 
the stock. Analysis the data 
the laboratory indicated certain mal- 
functions the carriage. Correspond- 
ence subsequently carried with the 
mill indicated that what had been de- 
ciphered the laboratory had actually 
occurred, was corrected, and marked 
improvement was made size control! 

has been said that statistical qual- 
ity control capable effecting major 


PRODUCTS JOURNAL 


gains with operating personnel—if the 
approach approximately per cent 
psychological and per cent scientific. 
will not dispute these percentages. 
might even inclined increase 
the per cent psychological. The very 
name itself—statistical quality control 
—is enough make the average mill 
worker tell you get back your 
laboratory and let him get his work 
done. combat this feeling, 
elected introduce the technique 
and found the nomen- 
clature more acceptable. 


thorough knowledge the use 
the chart all associated with 
imperative. large measure the 
sucess the program dependent 
the quality consciousness instilled 
the crew. They must what the 
system is—that extra pair 
eyes and not device measure and 
record production. They must know 
how used and why used. 
one the mills that had been using 
the control charts for period 
almost two years, one worker asked 
what was the purpose the measur- 
they've been measuring for almost two 
years and cutting worse lumber 
now than they were The 
charts were not effective this mill. 
The case indicates not only lack 
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sufficient information the use and 
purpose the system the crew, but 
pretation data management. 

was generally found that when 
the graduate students laboratory 
personnel collected data, the chart was 
sensitive the variations the equip- 
ment, but that the average employee, 
neither thoroughly sold nor under- 
standing the technique, tended 
desirable boards the 
charts did not reflect true picture. 

Mill with the millwright taking 
the data, made fortunate combina- 
tion man and job for good use 
the technique. The man was interested 
the system and was 
something about when obser- 
vations indicated. However, did 
have one disadvantage that was 
basing his adjustments his own 
interpretation the data 
from charts, since the charts were kept 
the main office and never saw 
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them. But even that was improve- 
ment over the haphazard 
done previously. 

Random selection sample highly 
essential effective use the control 
charts. thorough understanding 
not the lot the worker, there 
gross effort overlook those pieces 
that might reflect poor manufacture. 
was our experience that with the 
poorly informed collecting the data, 
the process was most always control. 
Frequent checks laboratory person- 
nel during such times often indicated 
lack control. When obviously 
mismanufactured stick lumber ap- 
peared the sample was assumed 
the chart would look better wasn’t 
included. The chart looked better but 
the lumber didn’t change. Operating 
personnel must know that the control 
chart extra tool its hand 
toward gaining higher degree 
precision manufacturing that assures 
better competitive position for the 


Fig. 5.—Thickness control limits four mills. 
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Fig. 6.—Range control limits four mills. 
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company and hence more secure job 
for himself. 


was noted several instances 
that when conscientious workers took 
and recorded the measurements, they 
would attempt interpret the data 
from the measurements alone and not 
post them the chart. other cases, 
the posting data lagged 
two months between the time 
measuring and the time was 
the chart. When the posting data 
lags even longer than one day, de- 
sired effectiveness the system 

From experience gained would 
recommend the following steps es. 
lumber manufacture: 


Sell the idea top 
This does not mean getting 
ahead; means enthus istic 
approval and energetic 
tion the program. 

Meet with all supervisors con- 
cerned and outline the 
some detail. Assure them that 
only points out the weak points 
operation, but will likewise 
permanent record the good job: and 
the improvements made. They 
understand its purpose actively 
participate. They must convinced 
enough use the results after they 
have been calculated. 


Meet with the men the 
Cover the basic requirements and what 
accomplishments are expected. Avoid 
the technical language 
Give them the same assurances given 
the supervisory personnel. would 
advisable have top management rep- 
resented this meeting further 
emphasize management backing. 

critical picking the men 
who the sampling. Insure complete 
accuracy measuring. 

Keep the chart current. Post data 
day day. Posting last week’s data 
solve last week’s problems. 

Note the chart any major in- 
stallation, equipment change, 
tenance that might contribute 
change sawing accuracy. 

Keep the chart the 
mill. one desired the 
then duplicate can kept, see 
that the men see and it. 
possible, promote inter-shift 
petition. When the use the 
understood and goal set, use 
throughout the crew. 

Rely the chart. Believe 
When shows the process 
control, look for probable 
you are aware the causes, 
them. This practice alone will 
crew. 
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Chief Forester, Diamond Match Co., Chico, Calif. 


Sawmill operators producing pulp chips are revising their 
standards. Because the additional value obtain- 
ble from chips, they are starting bring logs that would pre- 
ously have been left behind culls. This paper describes study 
re-logging operation remove such logs and reports green 
hain lumber recovery well bark-free chip yields obtained. 


sources has long been the desire 
timberland owners, loggers, and 
foresters. This has become more and 
more important with the increase 
value stumpage. Along with this 
higher value, also fortunate that 
there increased demand for wood 
fibre. 

This over-all picture has made 
possible economically harvest and 
utilize material that the past has 
not been merchantable. This not only 
includes wood fibre left the ground 
but also trees that should have been 
removed obtain better growth 
the remaining growing stock and help 
decrease the insect, fire, and disease 
hazards the timber stand. effect, 
increased utilization increases the vol- 
ume the available resources. 

With this mind, the Diamond 
Match Company decided make 
study logging shows their Cali- 
fornia timber holdings. These timber- 
lands are located the pine and 
mixed conifer timber types the 
Sierra Nevada Mountains Northern 
California. The company was particu- 
larly concerned with logs that had 
been culled and left the woods due 
rot, shake, crook, and merchanta- 
bility based both size 
also was concerned with trees that 
should removed from the timber 
stand but are not usually marked for 
cutting due poor form, low quality, 
excessive rot, size limitations, 
well any trees that might have been 
missed the timber markers, missed 
logs the logging crew, 
trees that die result logging 
rary build-up beetles immediately 
the woods operations. 


ented meeting FPRS Northern 


Ca nia Section, April 27, 1956, in San 
Fra: o, Calif. 

deg trom was employed 
nit irs timber management and district 
tar with U. S. Forest Service before joining 
Match Co. 1947. was named 
of is in 1948, 
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All timber harvested Diamond’s 
California tree farm marked for 
cutting trained foresters. This 
marking based individual tree 
selection method. general, this in- 
cludes marking the over-mature, ma- 
ture, and high-risk trees and leaving 
the younger healthy fast-growing trees 
well clumps second growth too 
small tree size properly thin 
present utilization standards. Trees are 
not marked for cutting that will not 
their they are left for some 
future time when they will have be- 
come merchantable. This avoids fell- 
ing trees that will not utilized but 
also results leaving occasional 
tree the stand that should re- 
moved for silvicultural reasons. 

Minimum utilization standards 
the company include logs that are 
least ft. long with 10-inch top 
diameter inside bark and for pine con- 
tain approximately one-third net scale. 
Fir and incense cedar logs are brought 
one-half sound. These standards 
vary somewhat with the quality 
the log. 


Description Area 


For experiment which was made 
1955, was decided re-log 
area that had been logged 
This area located company land 
near Butte Meadows. was felt that 
results from this area would repre- 
sentative old-growth timber lands. 
The area considered good logging 
show, the soil site and prior 


Table 1.—COMPARISON RE-LOG AND 
ORIGINAL LOGGING NET VOLUMES 


Vol. Av. 
Log 

Original Bd. Ft. 

Relogging Logging Original 

Species Bd. Ft. Bd. Ft. Logging 
Sugar Pine 86,170 1,175,510 1056 

Ponderosa 

__- 26,4380 500,890 994 
White Fir 221,680 325,720 
Douglas Fir 4,590 1148 
Incense Cedar 21,290 519 
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logging had good vlume large 
old-growth timber well dense 
stands younger timber. The percent- 
age rot the stand was average 
and the effect logging was normal. 
The snags had been felled with the 
green timber and good utilization was 
made the dead material. 


The area selected contained 
mately acres and produced net 
volume 2,028 MBM Scribner deci- 
mal log rule the original logging. 

The re-log for this area gave net 
volume. Scribner decimal log scale, 
breakdown shown Table This 
re-log volume amounted 
cent the original cut volume. 

designate the logs have 
picked-up this re-log show, one 
forester marked each log and tree. His 
instructions were mark any log that 
was least ft. long 6-inch top 
inside bark diameter. This included 
logs from small trees that were 
knocked down the process log- 
ging and building roads, logs that had 
been culled the woods and the 
landings, chunks, tops, and logs that 
had been missed the loggers. The 
only logs left that met the 
mum size limits were those that were 
completely rotten would not hold 
together during the process logging 
and hauling the mill. 

The main difference the stand- 
ards set for log merchantability the 
re-log show compared the origi- 
nal logging, aside from size, was the 
value the log for chippable material 
well for lumber. 

Along with the logs, certain trees 
were designated for cutting. These 
included trees that should removed 
from the stand but were not marked 
the original show; those that were 
unmerchantable, missed, 
aged logging and 
infected with insects and disease; and 
those the second growth stand that 
were high risk would never make 
crop tree due broken top other 
mechanical injury. attempt was 
made thin the clumps second 
growth from the standpoint sup- 
pressed trees achieve 

Most the volume that was 
vaged came from material previ- 
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Pine— Pinus lambertiana 


Bd. Ft. 

Net 

No. Log 

Log Type Logs Scale 

Immature Timber 

0-50 bd. ft. Log size ___ rigs 241 6,280 
51+ bd. ft. Log size____ -. 187 21,040 
Old Growth Timber. 82 19,440 
Dead Timber_____- 39,410 


B. Ponderosa Pine 


Pinus ponderosa 


Log Type 
Immature Timber 


0-50 bd. ft. Log size £00 2,700 
51+ bd. ft. Log size_______ 81 8,650 
Old Growth Timber ‘ 21 8,850 
Dead Timber___- 15 6,230 


White Fir 


Abies concolor 


D. Incense Cedar—Lihocedrus decurrens 


Bd. Ft. 

No. 

Log Type Logs 
Immature Timber 


ously utilized due size and from 
logs previously culled due defect. 
Also cut were three small trees that 
were infested with insects the time 
relogging and one tree that was 
missed the timber markers. 


Outline Study 


The method handling this study 
the mill was have one forester 
grade, scale, measure length and the 
diameter both ends, obtain 
scale for lumber, and note the type 
rot each log. The logs were also 
numbered. One man spotted immedi- 
ately behind the band saw numbered 
each board corresponding the num- 
ber the log from which came. 
Two different colors crayon were 
used order change colors the 
numbering the boards the logs 
changed the carriage. 

Two lumber grader-tally men 
the green chain recorded grade, size, 
and board footage each board. The 
boards were tallied 
correspond the number the log. 

The results this study showing 
lumber grades the green chain 
species are shown Table 

The volume Douglas-fir was 
small that these results are 
cluded this report. 


Conclusions 


The results this re-log experi- 
ment definitely indicated the necessity 
considering this type operation 


Scribner Scale 


Table 2.—LUMBER GRADES GREEN CHAIN SPECIES 


Green Chain Lumber Recovery 


Percentage 

4/4 #2& 

Cull Tally Btr. Sel. Sel. Midg. Shop Shop Clr. Com. Com. Com. Com. ¢ 

19,414 .4 .5 .8 3 5.9 54.5 26.7 9.6 3 

52, 35,632 1. 2.5 .6 .6 6 .0 


Shop Com. Com. Com. Com. 

450 8,676 2 3 mf .8 3 1.8 4 4.6 45.8 36.6 8.4 a 
6,500 9,265 4.9 5.4 2.5 3.3 2.6 5.1 7.5 


Green Chain Lumber Recovery 
Percentage 


Bd. Ft.—-Scribner Scale 
Net 

No. Log Lbr. B& c D #1 #2 
Log Type Cull Tally Btr. Sel. 

Immature Timber 
0-50 bd. ft. Log Size 450 11,240 570 13,310 
51+ bd. ft. Log Size 602 95,060 6,320 91,357 4 .8 
Old Growth 179 95.780 37,460 88,569 1.5 1.9 5.0 3.6 | 


—Scribner Scale 


Net Log Lbr. Cc D 
Scale Cull Tally Sel. Sel 
4,260 50 4,815 
7,520 180 7,691 1 8 


the future. Although the experi- 
ment was only carried through the 
green chain with the use both 
woods and mill equipment built for 
large timber, certainly gave good 
idea volumes and values forest 


products involved this type 
operation. 


Due the type equipment used 
the costs this study are not indica- 
tive such operation employing 
the proper type equipment cost 
information not included this 
report. With the use proper equip- 
ment both the woods and mill, 
there definite value the smaller 
logs. The value this small high 
common type log not only permits 
better utilization within logged-over 


Table 3.—BARK-FREE CHIP YIELD 


Units of 
Chips Per 
Log Size MBM 
Group Species Log Grade Net Seale 
20 BF & Less”. Pine High Common 1.24 
Fir High Common | 
Cedar High Common 1.18 
21 to 50 BF Pine High Common 
Fir High Common .98 
Cedar High Common .99 
51to200 BF _ Pine High Common .55 
Fir High Common .57 
Fir Low Common -62 
Cedar High Common .40 
Average (Logs less than 
200 BF net scale) pa .66 
Over 200 BF _ Fir High Common 36 


Note: Unit cubic feet chips. 


Com. Com. Com. Com. Dim. Dim. Dim. Dim 
ay 2 4.0 2.8 -7 48.5 24.38 10:3 656.2 

4.4 2.3 1.2 2. 82.5 9.6 4.9. 
.6 3 1.3 -3 27.0 25.1 19.1 13.0 


Green Chain Lumber Recovery 
Percentage 


#2& 
3tr. #3 #4 #5 = 
Midg. Com. Com. Com. Co dim 
ie 55.7 27.5 16.3 5 
1.8 41.8 35.7 18.0 1.6 2 


areas but also opens the poss 
properly 
timber stands with reasonably 
degree utilization. 

The results the experiment 
whole seem logica! with few 
exceptions. would normally 
substantial over-run the 
logs the board feet 
class immature timber. This class 
showed under-run these results. 
Also, the values the old-growth 
pine logs salvaged are mis-leading 
they contained few merchantable 
logs and one high-grade tree missed 
the previous logging. While few 
low value old-growth fir trees were 
purposely left standing 1954, some 
them showed positive value 
the higher fir market 1955. 

addition the monetary values 
obtained re-logging, there arc also 
other definite advantages type 
operation. real value the 
moval this salvage material 
the woods the protection the 
reserve timber. This re-log 
substantially reduced the fire 
decreased infection centers for 
and breeding grounds for destr 
insects. Thinning over-crowded 
growth stands will also the 
annual net growth. From 
increase efficiency the 
having the large sides 
larger timber leaving the ma- 
terial for re-log side. 
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simple diffusion process for the 
pres treatment green build- 
ing has been developed 
the Division Forest Products, 
Melbourne, Australia. The 
has been applied successfully 
the treatment klinki pine for the 
construction houses New 
Guinea. 

The new method applies green 
sawn timber scantling size the sim- 
ple and successful method treating 
green veneer which was developed 
the same division 1949. This 
treatment consists momentary dip 
cold solution boric acid 
borax, followed block stacking the 
wet sheets for few hours permit 
diffusion chemical into the wood 
before drying. The process now used 
wood plants. 

developing the process for appli- 
cation sawn timber, the 
quirements were: formulate 
servative which would dissolve readily 
water give highly concentrated 
cold solution, that green timber 
scantling size would retain enough 
preservative the surface following 
momentary dip for subsequent diffu- 
sion depth least one-half 
inch; retain boron compounds 
the basic formula but able 
add other preservatives, including 
arsenical compound, particularly where 
increased resistance decay ter- 
mites was required; and determine 
the practicability preventing drying 
the block stacking periods 
several weeks necessary for deep diffu- 
sion into the wood. 


The formula 
contains boron and fluorine com- 
pound proportions which permit 
greatly enhanced solubility both 
compounds, due the formation 
highly soluble borofluorides 
taborates. Where control Lyctus and 
borers required, this basic 
formula may used without additives, 
will retain more than per cent 
boric acid equivalent cold solution 
basis). 

most purposes the addition 
and chromium compound 
increase the total quantity 
solution. The formula 
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Lab Develops Treating Method 


containing all four compounds will re- 
tain over per cent salts solu- 
tion room temperature, and suit- 
able for the dip diffusion treatment 
large section timbers. 

Timber treated the above process 
should not used contact with 
the ground, where frequent leach- 
ing likely occur, unless second 
diffusion treatment with copper 
other heavy metal salt given fix 
the preservatives the wood. The 
single treatment is, however, very 
suitable for protected building tim- 
bers, including painted weatherboards, 
where should remain permanently 


effective. 
Forest Products Newsletter 


Scanning World-Wide 
Forest Products Publications 
Japan 


Studies the Cause and Control 
End Waviness and Split during 
Journal Japan Wood Research So- 
ciety, Vol. No. 

End waviness and split during dry- 
ing veneer are thought occur 
faster drying the end part veneer. 
Effective means prevent such defects 
are, controlling moisture evaporation 
reducing tensile stress the end part. 

Several methods were applied 
practical dryer process and the follow- 
ing pretreatments were found 
effective compared with other methods: 


Pasting one surface the end 
part piece kraft paper 
width. 

Wrapping the end part with 
polyethylene-coated kraft paper 
mm. width. 

Cutting and patching the end 
part intervals mm. 


Norway 


Actual Problems within Forestry 
and Forest Industry. Jarlsby, 
Norwegian Pulp and Paper Research 
Institute, Vinderen, Oslo. 

Data are presented concerning pos- 
sibilities further development 
pulp and paper industry and other 
forest industries view the world 
market expansion. With regard me- 
chanical and chemical pulp for appli- 
cation the production the 
demand follows closely the develop- 
ment paper consumption. the 


whole, world consumption dou- 
bled from the pre-war years, amount- 
ing today excess million tons 
annually. 

joint investigation made FAO 
and ECE (Economical Commission 
for Europe) reveals that world paper 
consumption will doubled every 
thirty years. The question arises 
how much this increase the Nor- 
wegian pulp and paper industry may 
able cope with the future, 
conditions. 

The opinion that the 
future the Norwegian pulp and 
paper industry depends the inter- 
national trade policy. matter what 
the development may be, however, the 
future expected provide means 
disposing products and domestic 
raw material. present, the indus- 
try takes all the timber and pulpwood 
the Norwegian forests can supply and 


some import pulpwood 
necessary. 


Apparatus for Measuring the 
Setting Sawblades Proper Posi- 
tion Sash Gang Saw. Niel- 
sen. Norsk Skogindustri, Vol. 11, 
No. 

order keep the sawblades 
proper position sash gang saw, 
most the sawmills make use 
wood guide gauges. Since these are 
made sawn hand the accuracy 
obtained limited. Wood gauges 
also easily change dimensions accord- 
ing moisture content the air 
and force applied the gauges 
the sash when setting the sawblades. 
the opinion that gauges 
made stable material will in- 
crease sawing accuracy 
smaller kerf widths. When setting 
the sawblades the sawyer uses quite 
primitive and simple tools, 
curacy setting mostly de- 
pendent the skill and experience 
the sawyer. 

1956 some tests were made with 
wood gauges made hand and ma- 
chined gauges made bakelite bear- 
ing material. addition, new de- 
sign apparatus for measuring 
accuracy the setting was used and 
proved very useful. The tests showed 
that the deviation the sawblades 
from thin nominal positions the 
set was about twice big when us- 
ing wood gauges when using 
bakelite gauges. 
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Abstracts From Current World Literature 


Milling 


Moon, Pulpwood billet production 
Boyer woodmill. Australian Pulp 
Paper Ind., Tech. Assoc. Proc. 
discussion: 46-8 (1955). 


The plant and plant operations the 
Australian Newsprint Mills Ltd., Boyer, 
Tas. are described, with special reference 
the functions various saws 
equipment. Problems arising from sawing 
hard eucalypt wood are discussed, and the 
importance the basic density the tim- 
ber selecting suitable sawing machinery 
emphasized. Other items treated de- 
tail include log and billet handling and the 
disposal rejects and sawdust. [Bul. Pap. 
Chem. 27, No. 


Entomology 


Anon. Forest insects. Agr. Food 
Chem. no. 8:666-7 (Aug., 1956). 


Both Western and Southern forests are 
plagued insect pests the extent that 
damage southern pine and hardwood 
saw-timber will exceed 1.5 billion board 
feet this year spite increased chemical 
control measures. Insects, damage figures, 
costs control insecticidal sprays, and 
co-operative efforts made ease the critical 
situation are discussed. [Bul. Pap. Chem. 


Chemical Utilization 


Meller, The actual 
degradation cellulose fibres. Australian 
Pulp Paper Ind., Tech. Assoc. Proc. 
discussion: (1955). 

attempt has been made clarify the 
terms and 
cellulose fibers. The 
relative nature these terms two 
spects discussed. The hydrolytic degra- 
dation the cellulose molecule can de- 
fined more precisely. 
graded cellulose fibers are de- 
graded; far this degradation has not been 
reversed. contrast, degrada- 
tion involves oxidation some the 
functional hydroxyl groups carbonyls 
the glucose pentose units the poly- 
meric carbohydrate molecules wood 
pulps. Such changes not shorten these 
molecules but render them vulnerable 
attack alkaline acid solutions. Exam- 
ples are quoted showing the importance 
these degradations the processing cel- 


lulose fibers the textile and wood-pulp 
industries. also shown that 
degradation can remedied large ex- 
tent. [Bul. Pap. Chem. 27, No. 


Mensuration 


Prielipp, Balsam fir tree volume 
the Lake States. Forest Sci. no. 
2:92-9 (June, 1956). 

The volumes 476 balsam 
were determined give information the 
effect soil site and the relative effec- 
tiveness two newly developed methods 
volume-table construction. The study indi- 
cated that there significant difference 
the volume large trees growing under 
given diameter and height (10 inches 
larger d.b.h.), the volume was about 10% 
greater swamp trees than transition 
and upland stems. This difference and the 
lack good balsam fir volume table 
make the construction new volume tables 
desirable. Two such tables, constructed 
the combined-variable graphic method, are 
presented. This method faster, easier 
comprehend, and better suited for small 
groups data than the revised harmon- 
ized-curve method and yields equally good 
results. [Bul. Pap. Chem. 27, No. 


Pathology 


Anon. Gibberellins for growth. Chem. 
Eng. News 34, no. 38:4496, 4501 (Sept. 17, 
1956). 

Increased linear growth plants and 
trees reported effected treatment 
with gibberellins, substances produced 
causes the elongation rice shoots. far, 
three chemically different compounds have 
been isolated and empirically identified 
through efforts Japanese, English, and 
American research workers. New growth 
young forest trees such 
tulip-poplar, and was 
creased treatment with gibberellic acid. 
Pap. Chem. 27, No. 


Fire Prevention 


Spontaneous heating and ignition 
sawdust heaps. Bowes 
and Joint Fire Research Organization). 
Wood, Vol. 21, No. January 1956. 

made for the prevention spontaneous 
ignition large sawdust heaps, the best 


The preparation abstracts from world literature many languages highly 
specialized and costly that the Forest Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind permission the editors. Readers wishing information addition that given 
these abstracts should consult the original articles referred to. Copies additional 
information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 

BULLETIN THE- INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, fiberboard and allied products. 

CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
annually with broad coverage world literature the entire field chemistry and 


allied subjects. 


TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 
annually, relating the various phases the furniture manufacturing industry. Subscrip- 


tion price per year. 
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guide the risks involved being study 
existing heaps, any, the same 
locality. being piled for the first 
heap than hitherto planned, 
watch should kept the first 
cu. ft. so, and the height restricted 
initially. 

Temperatures, determined, say 


. . 
serting thermometers ipes 
which are driven into the heap the 


surface and varying depths, 
recorded until quite clear th. 


the 
stack cooling. Heaps should 
area with each layer compacted fore 
the next added and any coarse aste 
included well mixed with the 


layer earth over completed 
would possibly reduce the risk 
tion restricting the air supply the 
interior the heap. 

Experience has indicated that, uld 
tion more effective than 
controlling the fire. Tech Bul. 


Properties 
Pulp Paper Mag. Can. 57, No. 


(June, 1956). 

Wood varies its ease 
over wide range, depending 
Obtaining adequate liquor into 


woods widely differing 
poses two separate problems 
orders magnitude which 


different methods attack. Only know- 
ing the actual permeability the wood 
being studied can penetration 
seen proper perspective and the 
obtained related the data other in- 
vestigators different wood specics. 
simple method measuring 
ability given. suggested useful form 
for recording permeabilities the fourth 
power the radius single theorctical 
capillary which would give the same rate 
the flow all the capillaries one 
cm. cross section the wood. num- 
ber pulpwoods have been rated, and 
their penetration factors listed. 
sion given the tyloses are 
largely responsible for poor penetration 
many deciduous woods. [Bul. Pap. Chem. 
26, No. 


Mushabarara (Drypetes sp. aff. bat- 
tiscombi). Uganda Forest 
Leaflet No. 26. 

Mushabarara, which grows 
and occasionally Buganda, comes trom 
tree with very straight but fluted bole 
often containing ft. ‘ible 
timber. 

The wood white when first 
ening little after long exposure 
visible difference between 
sapwood. The grain fairly straig! and 
the texture fine and silky. Average 
properties are similar Iroko. 
slowly with little warping splitting 
not durable and liable 
fungal attack. 

The timber works easily but 
when boring mortising, and 
good lacquer finish pre-filled. 
plain but good utility timber for 
Tech. Bul. No. 32] 
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Speaking 


pure research and laboratory standpoint, 

Products has peer the development 
quality maintenance water repellent preserva- 
ves. never ending desire retain these standards 
made WOODLIFE and its companion products 
-aders their fields. 


WATER 
PRESERVATIVE 


word with many concerns the lumber, 
millwork and wood working industries, WOODLIFE 
has gained thousands new cus- 
tomers. any case, its users are assured proven 
results through this continuing program produc- 
tion control, research and development. 


example the 


program carried 
Protection Products 


were put under severe exposure con- 
ditions 1938. Identical makeup ex- 


cept that the panel the left received 3-minute 
immersion WOODLIFE. This photo was taken years 
after first exposed. 


TODAY, years later, the results. 


The ever increasing popularity wood and WOOD- 
LIFE significant evidence the effectiveness 
the program. Largely through the efforts members 
the Society, other laboratories and our own staff 
the usefulness wood constantly being broadened 


assure active and growing industry for decades 
come. 


Our Research Findings And Facilities Are Always 
Your Service 


WATER REPELLENT 
PRESERVATIVE 


KALAMAZOO, MICHIGAN 
“quality is the price of leadership” 


PRODUCTS JOURNAL 


Heavily-insulated, 
vapor-proof aluminum 
panel construction 
easy erect best 
possible construction 
lowest cost over 
100 use throughout 
the country. 


kiln trucks rail 
needed all sizes 
available particularly 
adaptable for concen- 
tration yards, wholesale 
lumber yards, 

and certain manufac- 
turing 


REMODELED KILN: 


specialize chang- 
ing existing natural 
kilns, end piled 
cross piled, forced 


air kilns under auto- 
matic controls for 
drying 


4 


mM 


Write for illustrated Standard Catalog, and further 
information regarding your drying requirements. 


pe 


Box 5708 Indianapolis 21, Indiana 
Branch Office: Redman Engineering Service 
High Point, 


See Booth Eleventh National Meeting Buffalo, N.Y. 
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Preventing Wood Deterioration 
Modern Southern Housing 


Clements, President, Flor- 
ida Pest Control Association, Lees- 
burg, Fla. 
Section Meeting, Nov. 18-19, 1955, 
Gainesville, Fla. 


The problem protection south- 
ern homes from decay and insect at- 
tack three-fold. involves making 
available the public wood products 
that are treated give protection 
against the entrance insects and de- 
cay, education architects and build- 
ing contractors the proper use 
such materials, and public education. 

forward step the increase 
the use lumber that has been treated 
resist decay and insect attack. Some 
evidence treatment can seen 
practically every building under con- 
struction. The 
frames which have been pretreated 
another definite step forward. 

The primary approach 
one education not only the pub- 
lic but the architect and builder 
bring about the development proper 
building procedures. 
avenue approach through the 
architects and architectural schools but 
such procedure, even 


PROFESSIONAL CARD 


MATER ENGINEERING 


Sawmill—design, modernization, auto- 


mation 
Product Development—surveys, reports 


Box 410 


Corvallis, Oregon Plaza 


WILCO REFUSE BURNER 


THREE MODELS 


Complete Size Range. 

Greatest Capacity. 

Lowest-Cost Installation. 
Prefabricated, One-Piece Panels. 
Sizing Engineers Available. 


Phone Wire Write 


MUNICIPAL AIRPORT 
P O BOX 3722 + WHiTEenatt. 8.4555 


MEMPHIS. TENN 
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cessful, would scarcely touch the gen- 
eral building trade. There way 
really reach all building contractors, 
with new ones developing every year 
every community. Thus appears 
that the best approach through the 
general public. Some progress has 
been made but much more work 
needed before there will adoption 
good building practices large 
scale. 

extensive program advertis- 
ing and public relations needed 
possibilities resisting decay and in- 
sect damage through use treated 
lumber, proper building procedures, 
and the use building materials man- 
ufactured and designed for conditions 
prevalent certain areas. 


Lu-Re-Co: The Lumber Dealer’s 
Answer Better Low 
Cost Housing 


Dill, Dain and Dill, Inc., 
Carmel, Northeast Section 
Meeting, Oct. 25-26, 1956, New 
York City. 


The Lumber Dealers Research Coun- 
cil, formed 1949, has made studies 
marketing, pricing, windows, closet 
walls, and house planning. The devel- 
opment the Lu-Re-Co construction 
system, however, has brought the 
widest recognition the Council. 

The University Illinois Small 
Homes Council was commissioned 
utilized stock lumber yard material, 
could done the average lumber 
yard, and was flexible design. After 
studying both conventional 
fabricated building, the Lu-Re-Co sys- 
tem was developed incorporate the 
best features both methods. 


Franchises for the system are sold 
any recognized lumber dealer the 
and Canada, with than 
1,000 already franchised. 
mated that more than 10,000 houses 
are being built annually 
system. 

Dealers can make all sidewall 
panels, interior panels, and floor pan- 
els one jig and roof trusses an- 
other. The floor and interior panels 
have not been extensively used, how- 
ever, because the conventional method 
still almost economical. 

Principal use the system has been 
for 8-foot exterior panels. These 
foot plywood table. Studs 
inches are spaced usually 24-inch 
centers, with plywood, insulated, gyp- 
sum, tongue and groove sheathing. 
Two-foot panels can also made 
the same jig. The panels can made 


solid and window and door pan- 
els. desired, the windows can 
placed the panels the jig. 

One the best features the 
6-inch double header that 
above the panels. This usually made 
advance and consists two 
wood spacer. 4-foot overlap 
essary when the two pieces are 
placed every panel between two 
the panels. This ties all the 
together, gives even distribution 
4-inch bracing above the 
and doors. 

Use roof trusses makes 
ing can laid throughout the 
before partitions are erected. 
bearing partitions are not 
smaller sized partitions can 
The modular inside dimensions 
itate use stock sizes 
with little cutting. Most lumber 
ers are combining the Lu-Re-Co 
and truss with many 
parts possible, including 
interior doors, kitchen 
finished flooring, and prefit chimneys. 

estimated that use the pan- 
els and trusses saves about 200 
hours labor the average house. 
also gives the dealer opportunity 
offer house that easily con- 
structed, can made locally, and can 
compete with any prefab brought 
from the outside. The system gives the 
small contractor packaged house 
which enables him compete with 
large project builders. 
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YOUR 
WOODWORKING 
MACHINES 

DON’T HAVE LOOK ANCIENT 

OBSOLETE... 


Don’t deceived appearances. Even though your plant equipment may look like new, 


may slyly stealing money out your pockets with inefficient, unprofitable operation. 


Woodworking machinery manufacturers the United States offer you the services 
$150,000,000 investment engineering talent, production facilities and modern plants. 
Progress their business. Take full advantage their services investigate see 


how their progress new machines can help you produce more profitably. 


Your competitive market growing keener year year. Workers’ skills are changing. Costs 


are higher and you must produce more both quantity and quality stay the lead. 


Put profit your woodworking 
with MODERN MACHINES 


MACHINERY Please send further information. interested the 
following types machinery 
MANUFACTURERS 


ASSOCIATION 


PHILADELPHIA, PENNSYLVANIA 


State 


have you 
heard about... 


When materials development engine 
discovered the high strength-to-weight ratio 
the hexagonal cells, they 
took tip from the bee and adapted 
unique idea from nature—thus opening 


new field industrial structural materials. 


Berthelsen Engineers followed thru 


ANOTHER BERTHELSEN applying their specialized knowledge hot 
HOT PRESS INSTALLATION* press construction design laminating 


press capable meeting the exacting heat and 
laminating the honeycombed 


pressure factors required for this new process. 


One many such installations made Berthelsen Thi 
ineerin 
for fast production line laminating honeycombed typica Berthelsen Eng 
construction materials. this particular press, the 
Kawneer plant, Berthelsen Engineers have utilized 


can utilized solve any 


special heating medium—Dowtherm pressing problems you might have, whatever 
with complete safety. your industry. Investigate how can 


This new laminating process makes the Kawneer increase your production and cut operating 
door extremely light—yet strong and completely 


impervious moisture, fire and rugged weather costs! CALL WRITE TODA 


conditions. 
obligation, cour 


*Kawneer Company, Architectural Products 
Division, Niles, Michigan 


BERTHELSEN 


PRESSES 


JOLIET, ILLINOIS 


; 
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